If thou art borrowed by a friend, 
Right welcome shall he be 

lo read, to study, not to lend, 
But to return to me. 


Not that imparted knowledge doth 
Diminish learning’s store, 

But books I find, when often lent, 
Return to me no more, 


Read slowly—Pause frequently 

Think seriously~~Return duly 
(with the corners of the leaves not 
turned down). 


M, P, D’Costa. 
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PREFACE. 


Any book having for its object the furtherance 
and improvement of Indian Agriculture, will, no 
doubt, be welcomed not only by those who are 
interested, directly or indirectly, in the subject, but 
also by all those who have the interests of this 
country, and the interests of its commonwealth, 
at heart ; and I therefore with great confidence 
bring this work on “ The Principles of Rational 
Agriculture applied to India and its Staple Pro- 
ducts” before the critical eye of the public. Though 
Jamconscious it will be found defective in many 
points, I have no doubt but that its shortcomings 
will be leniently dealt with in consideration of its 
general object. 

When entering upon this work, I was stimulated 
by the belief, which is growing stronger and stron- 
ger with my prolonged sojourn in Bombay, that 
India, far from being that country about whose 
wealth and resources I delighted to read in my 
youthful days, is, on the contrary, a poor, impo- 
verished land, the majority of whose millions of 
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inhabitants are living in abject and squalid poverty, 
trying to gain from Mother Earth the little remnant 
of its former wealth and fruitfulness which the 
recklessness and ignorance of preceding generations 
have left it, and that the reason of this poverty is 
the neglect of agricultural improvements which past 
and present rulers have been guilty of, and the utter 
disregard which past generations have paid to the 
interests of their children’s children by exhausting 
the resources of a soil which once was remarkable 
for its fertility. 

This, therefore, is an attempt to bring the subject 
in all its bearings more fully to the notice of the 
public, and to remove that indifference and want of 
interest with which everything connected with 
Indian Agriculture is usually received. 

I have dedicated this book to the memory of the 
late Baron Von Liebig, in whose death we mourn 
the loss of one of the greatest chemists of the age. 
Ihave to thank him that I feel confidence enough 
to diffuse his great ideas more generally in India, 
and to contribute my mite to the benefit of my 
fellow-creatures. The merit of my venture in writ- 
ing this book in a (to me) foreign language is 
entirely his ; itis due to the influence of his ideas, 
which he never failed to impress deeply upon all 
who came in contact with him. IfI am able to 
further his principles by means of this book, and 
can succeed in the task by following the way he 
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pointed out, the honor will be due to him alone ; it 
will be the fruit of the seed he has sown. 

The second part of this book, which treats ¢x- 
clasively on the “ Rational Culture of the Staple 
Products of India,” is a digest of most that is known 
about them. Reports to Government, and scrap» of 
information found scattered throughout the volumen 
of the .tyricultural Gasette of India, have been 
very useful to me in compiling this portion. 


EUGENE C. SCHROTTRY. 


Bombay, July 1876. 
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THE PRINCIPLES OF RATIONAL 
AGRICULTURE, 


INTRODUCTION 


Agriculture advanced tothe rank cf amine is Lurops, bat 
neglected in India, the etyle of cultivation bosag the same 
now as it war thousands of years ayo —Lhe disregard of 
the pnociple cf restoration to the soil —The unpomubility 
of success in agricaltmal op rations whilst disregarding this 
prinerple —The soil depraved of ate fertilizing con~tituenta 
by the crops removed —'Theexhianation ut the sol a natural 
consequenc4.—The ryet of Tndha in kes a certain rcturp to 
the eo:) —The inads puate natn of this return - Lord 
Mayo acknowledging the prsmmtisc aud bahwarn) state of 
agriculture tm Tudia, aud the ust clams which the ryat 
haa rpon the Governuy ut, upon which reste the daty of 
unproving agriculture -Her Miapeaty's Secretary of State 
admitting that the Grovernutnent of India han a direct ancl 
dminediate iutcrest in the upprosciment of agneulture aach 
as is posse dd by no other Grose rent —The Indian ry ot 
docs badly becaure of liar never having been taught better. 
—He lives on the capital imstead of the interest, aud 
natarally becomes poorer and poorer ~The father lives at 
the expense of the sun —The conservative ideas of agri 

caltural clarscx in general, and that of the Indian ry ot im 
particular, tus keen appfeciation of naprovement  not- 
withetanding.—The Goveroment of India, in its peculiar 
position as landlord, suffiie by the present mode of 
cultivation, which takes away from the soil aud given 
nothing back.—Increasing inpoverimmbinent the conse 

quence.—The necessity of teaching the ryot how to du 
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better aud improve agricalture —The futile attempts of 
Governinent to effect this. 

Evidence of the gradual diminishing ovtturn of the Indian 
soi] - The Ayeen Ahbnsy, and its statistics of the average 
proluce of India — Comparison with the present outtorn. 
—Alarming declension im full coucurd with the laws of 
husbandry —Special mention of the gradual decline of the 
vutturn of cottun im the Broach zillah, the figures being 
given by the Ayeen Allary, Colonel Momer Williams, 
Dr Burn, Mr Rivett Carnac, and others.—The necessity of 
acting in aceordance with the Principles of Rational 
Agriculture it the example is to be avoided of the foohsh 
husbandinan who expected to reap where he had not sown, 
—Compariron between the resnits of European and Indian 
agnvulture —Comparson between the condition of the 
European farmer and the Iudian ryot —Their respective 
conditions with reference to the relative outturn of the 
null —She poverty of the fudian ryet and the deficiency 
of food —India's uccessity, the development of all her 
agricultural resources --The means te aecomphirh this.—- 
Irngation and manme will increase the outtarn fourfold 
—Tho advisability of begiuning at the root of the evil 
the ignorance of the Luebendinan —Advice and instruc- 
tion to be given to the most intelligent farme: of each 
village —Also guaranter to make good all losaes resulting 
t.om his adopung the style of cultivation recommended, 
and from ung manures whose ¢ffects are unknown to 
bin —Annual prizes for the largest outturn and for 
superior produce —Crcualaton of punplicts in the verna- 
ewars —Esxpermental farms to nnuprove the staple products 
of the district, to velect and distribute superior seed, and 
to obtain statiotics.—The results of the experimental 
farme to be male widely known among the agricultural 
classes.—Cniticiam upon the model-farms in the Bombay 
Presidency, the talent and evergy of supcrintendents 
being eaclusively devoted to making thei self-supporting. 
—The fallacy of this system.—Experimental farms to be 
considered remunerative only by the improvement they 


effect in the agricultare of thear districts ~The inatulity 
of Gusermment to effet all Cheaa improvements single. 
handed, ani the vecesmts for the co operation of an 
AGRICVLICRAL SU LETY. 


AGRICULICRE, a» practised in Europe, has always 
been consid) rel a noble att, and Ninzs and Casars 
have mounted the throne from the plough, and have 
laid aside the cares of State for an avricultural life. 
The anctent Romans, espeectly held Aacicalture in 
very high estimation, them greatest men having 
practived it before and after filling the highest 
State appointments and carning the most distin- 
guished honoars, Conseqientl, the mprovements 
effected in Eurepe in the mode of cultivation, as 
well as in the implements used, have been great, 
and in keeping with the general advance of educa- 
tion and civilization. 

In Eastern countries, on the contrary, we find 
that Agriculture, as an art, has been entirely 
neglected. it heing carried on vers much in the 
game way now as it was two to three thousand 
"years aro; andthe backward state of this most 
important of all art. is prommently apparent in 
India. Noadvancement, no improvement, has been 
effected during several ages; the implements of 
husbandry are the same as before, and so ia the 
mode of cultivation ; thus reducing a land of once 
boundless wealth to comparative poverty. For 
there can be no doubt that the wealth of India lies 


2 


bebter and improve agriculture—-The futile attempts of 
Government to effect this. 

Evidence of the gradual diminishing outturn of the Indien 
soil - The Ayren Akbary, and its statistics of the average 
produce of India — Comparison with the present outtarn. 
~~ Alarming declenmon in full concord with the Jaws of 
husbandry.—Special meution of the gradual decline of the 
vutturn of cotton inthe Broach zillah, the figures being 
given by the Ayeen Akbary, Culonel Monier Willams, 
Dr. Burn, Mr. Rivett-Carnac, and others —The necessity of 
acting in accordance with the Principles of Rational 
Agriculture if the example 1s to be avoided of the foolish 
husbandman who expected to reap where he had not sown. 
—Comparison between the results of European and Indfan 
agriculture —Comparison between the condition of the 
European farmer and the Indian ryot —Their respective 
conditions with reference to the relative outturn of the 
woil.—The poverty of the Indian ryot and the deficiency 
of food —India’s necessity, the development of all her 
agricultural resources —The means to accomplish this.—- 
Irrigation and manure will increase the outturn fourfold 
—The advisability of beginning at the root of the evil. 
the ignorance of the husbaudman —Adsice and instrac- 
tion to be given to the most intelligent fanner of each 
village.—Also guarantce to make good all losses resulting 
from hia adopting the style of cultivation recommended, 
and from using manmes whose effects are unknowa to 
bim.—Anuual prizcs for the largest outturn and for 
superior produce.—Ciiculation of painphicts in the verna- 
culars.—Expe:inental fanos to unprove the staple prodacts 
of the district, to velect and distribute superior seed, and 
to obtain statietics.—The results of the experimental 
farms to be made widely knowan amoung the agricultural 
claases,—Criticism upon the model-farms in the Bombay 
Premdency, the talent and encrgy of superintendents 
being exclusively devoted to making them self-supporting. 
—The fallacy of this system.—Experimental farms to be - 
vonsidered remunerative only by the improvement they 
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effect in the agriculture of their dutricts —The inahility 
of Government to cffect all these improvements single- 
handed, and the neceamty for the co-vperation of an 
AGRICULTURAL SOCIETY. 


AGRICULTURE, as practised in Europe, has always 
been considered a noble art, and Kings and Crsars 
have mounted the throne from the plough, and have 
laid aside the cares of State for an agricultural life. 
The ancient Romans, especially. held Agriculture in 
very high estimation, thetr greatest men having 
practised it before and atter filling the highest 
State appointments and earning the most distin- 
guished honours. Consequently, the improvements 
effected in Europe in the mode of cultivation, as 
well as in the implements used, have been great, 
and in keeping with the general advance of educa- 
tion and civilization. 

In Eastern countries, on the contrary, we find 
that Agriculture, as un art, has been entirely 
neglected, it being carried on very much in the 
same way now as it was two to three thousand 
"years ago; and the backward state of this most 
important of all arts is prominently apparent in 
India. Noadvancement, no improvement, has been 
effected during several ages; the implements of 
husbandry are the same as before, and so is the 
mode of cultivation ; thus reducing a land of once 
boundless wealth to comparative poverty. For 
there can be no doubt that the wealth of India lies 
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in her soil, and in the products she can raise there- 
from ; that in her soil lies s capital, the judicious 
employment of which should make her the richest 
country in the world; it should raise her ryote 
to the position of well-to-do farmers, instead of 
being, as at present, the poorest and most ignorant 
of the population. Attention will be drawn farther 
on to the small outturn of the fields of India as 
compared with that of well-nursed and properly 
tended soils of other countries, which, though not 
enjoying the advantages of a tropical climate, yield 
more than double the average of India. It will be 
shown that the outturn of the rice-fields of India 
must originally have been much larger, and that we 
have to seek the causes which have reduced it to its 
present low level in the reckless style of Indian 
cultivation. 

The riches and resources of India lie buried in 
her soil, and it is only by developing these resources, 
these riches, that we can permanently improve the 
country. Government has laid down hundreds | 
of miles of railway ; itis sowing an education broad-- 
cast among the masses, which only tends to fill its 
offices with underpaid officials ; but the true deve- 
lopment of ‘the natural wealth of this vast country 
with an essentially agricultural population has hither- 
to hardly been attempted. Indeed, the efforte which 
Government has made to improve Indian Agrical- 
wre have been few and far between, and.it must also 
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be mid that, while few, they have been conducted 
in a most negligent and unsystematic manner, 
The Indian ryot ploughs, sows, and reapa in the 
same manner now as his forefathers did before him, 
at a time when our ancestors were picking acorns 
in Germany, or painting their bodies blue in Britain; 
but with this difference, that the soil has become 
exhausted, and the products raised therefrom, so 
far from showing such improvements os we notice 
in other countries, have become reduced in quantity 
and deteriorated in quality, and consequently both 
man and beast have degenerated. We are not 
surprised to find that the ryots of India plough with 
the same primitive instrument, and still adhere to 
the barbarous custom of twisting the tails of their 
cattle, as their forefathers did centuries ago ; but 
we have reason to be surprised that an enlightened 
Government has not yet succeeded in inducing them 
to improve their antiquated method of cultivation, 
that nothing has been done to rouse them long 
before this to energetic self-action and to adopt 
modern improvements. No ordinary measare, how- 
ever, will remove the inherent stubbornness and con- 
stitational apathy of the Indian ryot, who cultivates 
the soil in the manner described, not because the 
method is good or best adapted to the country, but 
because it has been sanctioned by immemorial usage. 
He says, when any improvements are snggested to. 
him—~“ Why shouid I alter my system? I must 
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do as my father has done before me.” To improve 
Indian Agriculture, therefore, while being one of 
the most important, is yet one of the most 
dificult, things which Government has to accom- 
plish ; it is a task which requires no ordinary 
energy, patience, and indefatigable perseverance. 

From time immemorial the soil has not only 
been cultivated in the rudest possible manner, but 
the very first principle of Agriculture, te, “ To 
give back to the soil what is taken from it,” has 
been utterly disregarded. Harvest after harvest 
has been reaped, crop after crop has been removed, 
and when we consider that with every bushel of 
rice, with every bundle of straw, we take away 
from the soil a certain amount of inorganic sub- 
‘stances which formed originally a most important 
part of it, we may justly feel surprised that it yields 
still as much as it does. On the presence of these 
substances in sufficient quantities depends all vege- 
table life ; it is therefore evident that, without ade- 
quate restoration of what is withdrawn, it would be 
impossible to carry on agriculture for any length of 
time without gradually but surely impoverishing 
the soil. This fact is now being realized in India, a 
country which has been almost entirely ruined by 
the ignorance and recklessness with which past 
generations have squandered its resources, and 
dissipated the treasures Nature so lavishly had 
stored up in ite soil. 
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Every year enormous quantities of grain and 
other food-stuffs are consumed ; large quantities 
are annually exported to foreign countsies, which 
means that we yearly deprive the soil of a certain 
amount of its component parts, a quantity of 
mineral substances which form the most important 
portion of it, and which are essential to the growth 
of the crops. Just as the world rotates in endless 
circles, so these substances ought to circulate, and 
return whence they came, after fulfilling their 
purpose of sustaining life—and only thus can the 
laws of nature be satisfied and the balance of ferti- 
lity preserved. But in no land more than in India 
has this great law of restoration been so utterly 
ignored, and consequently her soil, from being once 
the most fertile, has become sterile, and the once 
renowned Garden of the East has become a com- 
paratively barren country. 

It is true that the ryot, the native cultivator, does 
make a certain return to the soil > he burns the 
remaining stubble of the previous crop, as also 
leaves, grass, &c., which are gathered for the pur- 
pose, and the ashes of which, spread over the fields, 
are supposed to compensate for the loss sustained. 
But the ashes of leaves and stalks will only supply 
the mineral food for the creation of similar parts ; 
and as the value of a crop consists in the quantity of 
the ‘grain, and not in the quantity of straw, it is 
apparent that such an inadequate restoration will 
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have very little beneficial effect on the outtarn of 
the more valuable portion of the crop. 

The fact that most of our fields are deficient in 
the mineral food necessary for the proper develop- 
ment of the grain, and that this deficiency has been 
caused by the exhaustive processes of past snd 
present cultivation, cannot be disputed in the face 
of statistics showing the relative outturn of the 
past and present. Considering the rapid advances 
Agriculture has made in Europe during the last 
century—-advances which have raised this pursuit 
to the rank of a science—it is astonishing that not 
one of the principles on which alone it can be 
carried on profitably, and without injury to future 
generations, has found its way into India. 

Lord Mayo, in one of his despatches in 1870, 
gays :——~“ It cannot be denied that Indian Agricul- 
ture is in a primitive and backward condition, and 
the Government has not done for its improvement 
all it might have done. When the light of science 
has been properly brought to bear upon Indian 
Agriculture, the results will be as great ag they 
have been in Europe. The duties which in Eng- 
land are performed by a good landlord, fall in 
Indie, in @ great measure, upon the Government. 
The only Indian landlord who can command the 
requisite knowledge and capital for the improve- 
ment of the land, is the State. . There is perhaps 
mo country in the world in which the State has sp 
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ieamedinte and direct an interest in such questions. 
The land-revenue yields twenty millions of oar 
annual income. The meats of obtaining agrical- 
tural instruction in India are no better now than 
they were fifteen years ago.” (Lord Mayo might 
have said, with equal troth, fifteen hundred years 
ago.) ‘ The work that is performed by the-great 
agricultural societies of Europe must be performed 
in India by the Government, or not at all.” Her 
Majesty's Secretary of State for India says :—~ It 
is certain that, with the exception of the perma- 
nently-settled provinces of Bengal, the Government 
has a direct and immediate interest in the improve- 
ment of Agriculture which is possessed by no 
Government in Europe.” 

The Government, therefore, it would appear from 
the above extracts, is fully aware of the neglected 
state of Indian Agriculture; but no reason is 
assigned to explain the absence of the necessary 
measures to effect the desired improvements. 
From the most remote ages it has always been the 
chief object of wise and provident rulers to encou- 
_Yage Agriculture in sll its branches, knowing, as 

they did, that the products of the land, and the 
men who raise them, are the principal foundation 
and pillars of Empires. Does it not, then, seem 
strange that our rulers should neglect the first 
duties of governors, and, while concentrating their 
attention on the intricate complications of State 
. machinery, should yet overlook the ptimary 
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moving-power, the indispensable requisite thet 
sustains the vitality and maintains the well-being 
of nations, but by their passive behaviour suffer its 
efficiency and organism to become any 
impaired ? 

The Indian cultivator has some idea, vague and 
undefined though it is, of that great law of resto- 
ration which governs Agriculture ; he is aware that 
he should give the land something in return for 
the crop he takes away from it ; but that is all. 
He does not know what essential element he is 
taking away, nor how to compensate for it ade- 
quately. Thegreat question of modern Agriculture 
~-how to improve the land, and obtain the highest 
permanent return with a minimum outlay—does 
not trouble his mind for a moment. He draws 
year after year a certain percentage from the capital 
contained in the soil, instead of living on the 
interest ; and consequently, year after year, the 
capital, i.¢., the fertility of the soil, dwindles down, 
and the percentage which can now be extracted 
from it is barely sufficient for his maintenance. He 
is poor, but in the natural course of things his 
children will be poorer still. It is well known 
that, of all liere-subjects, the tillers of the soil are 
the gaost conservative, not only in their allegiance 
to the reigning power, but also in their ideas 
generally, being greatly adverse to innovatien. 
Although the Indian ryot is no exception to this 
rule, bat, on the contrary, is an exceptionally con« 
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servative man, who prefers walking in the footateps 
of, and following the example set by his ancestors, 
yet he is not the less fully alive to his own interests, 
and will be only too eager to adopt any mode of 
cultivation which would ensure him a larger crop 
than is obtained by his own method, provided he 
is personally convinced that such advantages can 
be secured. 

The Government of India, in its peculiar relative 
position to the cultivator, has very responsible 
obligations to discharge. It must be considered aa 
representing an extensive land-owner, holding the 
acres of the State in trust for future generations. 
But does not Government betray that trust to the 
detriment of the resources of the country, and 
therefore to the prejudice of succeeding generations, 
by permitting its tenants, the ryots, to carry on 
Agriculture in the present ruinous method, in suffer- 
ing them to draw continuously from the resources 
of the land, without a reasonable return, a per- 
centage which must ultimately, although gradually, 
dwindle down to a degree which will be inadequate 
for their existence ? Besides these cogent reasons 
for immediate and strenuous action, the present 
pernicious system will, manifestly, be detrimental toa 
the interests of Government iteelf in a fiscal point 
of view, inasmuch as, consequent upon the meagre 
ontturn, the cultivator will ultimately find him- 
self unable to pey his quota of the revenue, while 
large tracts of country will be abandoned as barren, 
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thus considerably reducing the chief source of 
contribution to the public finances. 

Government is lending the ryot the capital of the 
State, i.¢., the soil of the country, in order that, by 
his labour, he should make it yield an interest from 
which to maintain himself and his family, and to 
pay his share towards the requirements of Govern- 
ment. But it will be proved in the following 
pages that, as has been asserted before, the ryot 
maintains himself and pays his dues, not from the 
interest, but from the capital itself. Is it not, then, 
incumbent upon us to endeavour to prevent what 
will be the inevitable result of this system— 
increased pauperism of the cultivator, and sterility 
of the soil? Should we not try to inculcate in 
the ryot some of the principles of an improved 
method of cultivation, convince him of the indis- 
pensability of observing the great principle of 
giving a return to the soil for the annual defection, 
and show him how to attain maximum resulte with 
the minimum of expenditure without detriment to 
the soil, or impairing its prolific capabilities in 
any way ? 

Quoting the words of Dr. Mouat, the Hon'ble 
the Court of Directors stated, in their well-known 
despatch of the 19th July 1854, on the subject of 
education inj India, that there was “no single 
advantage that could be afforded to the vast rural 
population of India that would equal the introduc- 
tion of an improved system of Agriculture.” But 


13 


though twenty-three years have elapsed since the 
penning of that despatch, nothing, or next to 
nothing, has been done in the matter. Though I 
may be guilty of repetition, I cannot avoid asking 
again whether it can for a moment be supposed 
that we could raise year after year the same kind | 
of crops on the same soil, without rotation, without 
any manure worth mentioning, and not bring about 
@ gradual but certain falling-off in the yield ? Or 
that we could withdraw year after year from the 
soil a certain quantity of fertilizing substances, 
without ultimately rendering it utterly sterile ? 

Iam in possession of ample evidence to prove 
that the yield of India’s soil has gradually dimi- 
nished since the last century. I will mention here 
only a few facts in support of the charge I advance 
of reckless cultivation—a recklessness which has 
resulted in our crops being now grown on an 
exhausted surface-soil, yielding a return which 
would be utter ruin to any farm in Europe. 

The Aycen Akbary contains a set of tables show- 
ing the average produce of food-stuffs and other 
agricultural products throughout India, which, 
dating from the middle of the seventeenth centary, 
were prepared in the reign of Akbar by order of 
his great minister, Tudar Muhl, and were based 
upon the records of nineteen years’ careful obser- 
vation of the seasons. (The natural philosophers 


of that age regarded nineteen years as a lunar 
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cycle, in which the seasons were supposed to ran 
throujgh all their variations.) These statistical 
tables appear to have been prepared with extreme 
care, and their reliability is incontestable—an 
assurance which cannot unfortunately be always 
made in connection with the agricultural statistics 
collected in. these days. According to these 
tables, the average produce of rice in India 
amounted in the middle of the seventeenth century 
to 1,338 lbs. per acre, of wheat 1,155 lbs., of cotton 
(unpicked) 670 Ibs., equal to about 223 lbs. picked. 
On reference to the statistics of the nineteenth 
century, and especially of this decade, we find the 
average yield of rice to be 800 to 900 lbs. per 
acre, of wheat 660 lbs., of cotton (picked) 52 Ibs. 
Have we not reason to stand aghast at the fact 
thus revealed, that the soil of India is rapidly 
approaching exhaustion ? For thousands of years 
the soil of India has nourished millions of souls ; 
but during all that time it has, with every recurring 
year, been deprived of a large portion of its plant- 
food of organic and inorganic elements which are 
indispensable to the growth and development of 
crops, while the restoration of these essential ele- 
ments has either been ni/, or of an extremely in- 
adequate character. Can we, then, be surprised at 
the alarming declension the above figures indicate ? 

A very striking instance of the gradual deterio- 
ration and inevitable exhaustion of the soil under 
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the existing method of agriculture, is chown in the 
results of the cultivation of cotton at different 
periods. The yield of picked cotton in the middle 
of the seventeenth century was 228 Ibs. per acre. 
No information of a reliable character regarding the 
staple seems to be available from that time until 
the present century, but | would ask my readers to 
refer to Colonel Monier Williams’ memoir, in which, 
speaking of the Broach zillah and its black soil, he 
states that it produced in his time (1828) 128 Ibs. 
of cotton per acre. Much later (1844), we learn 
from Dr. Burn, who had charge of the Broach 
experimental farm, that, under the most careful 
treatment, only 83 lbs. of cotton were obtained 
from one acre. In the last decade the average 
produce was 67 lbs. per acre, and now it has 
declined to an average of 52 Ibs. ! 

Mr. Rivett-Carnac, until lately Cotton Com- 
missioner, when reporting upon the cotton cultiva- 
tion of Ahmedabad, said he was ‘at a loss to 
account for the continuous yearly decrease” of this 
staple. But this decrease can easily be accounted 
for, if we consider the natural laws, the Principles 
of Rational Agriculture, which demand a conscien- 
tious restoration to the soil of the elements of plant- 
food which are taken away from it. If we do not 
desire a diminution in the yearly outturn, we should 
act in consonance with those laws ; otherwise we 
shall only be following the example of the foolish 
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husbandman, and expect to reap where we have net 
sown. If due consideration is accorded to the facts 
and figures I bave adduced, there will hardly be 
any further proof needed to support the charge of 
reckless cultivation. 

If we now compare the results of European 
Agriculture with the yield of the once fertile soil of 
India, we can hardly be surprised at the wretched 
condition of the Indian ryot. In Bavaria, in Italy 
near Piedmont, in the Lombardy plains of the Po 
Valley, where rice is cultivated, the yield is on the 
average 2,500 lbs. per acre, while in this Presidency 
it is only 700 to 800 lbs.! The average yield of 
wheat in Europe is 1,500 Ibs. per acre, while the 
average in India is 660 lbs. ; 200 lbs. of cleaned 
cotton are picked from an acre in America, 300 to 
400 lbs. in Egypt, while in India we get an 
average of 52 lbs.! We can understand, then, by 
what means the farmer of Europe and America is 
enabled to live in comparative opulence, while the 
ryot of India is compelled to vegetate in squalid 
poverty, his implements of the rudest possible 
description, and his cattle pitiful specimens of a 
gradual degeneration. Starved is the soil, starved 
is the tiller of the land, starved are his cattle, 
The soil craves for food, and man and beast likewise 
crave for food. 

Mr. C. A. Elliot, Settlement Officer, N. W. P., 
expresses himself very strongly on the miserable. 
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condition of the Indian ryot. I quote his own’ 
words :—" I do not hesitate to say that half our 
agricultural population never know from year's end 
to year’s end what it is to have their hunger fully 
satisfied. The ordinary phrase in these parts 
when a man asks for employment is, that he wants 
half-a-seer of flour ; and a phrase so general must, 
have some foundation. I believe that it has this 
much truth in it, that 1 Ib. of flour is sufficient, 
though meagre, sustenance fur a non-labouring 
man. That a labouring adult can cat 2 lbs. I do 
not doubt ; but he rarely, if ever, gets it. But 
take the ordinary population in a family of five, 
consisting of a father, mother, and three children. 
The father will, I would say, eat a little less than 
2 lbs., the mother a little more than 1 lb., the child- 
ren about 3 Ibs. between them. Altogether 7 Ibs. 
to five people is the average, which, after much 
enquiry, I am inclined to adhere to. I am confi- 
dent that with our minutely divided properties, 
our immense and cramped population, and our 
grinding poverty, any attempt at heavier taxation 
would result in financial failure to the Government, 
in widespread distress and ruin to the people.” 

To quote a Bengal journal, “ What India wants 
is the development of all its agricultural resources, 
of rice and wheat and millet, as well as, of cotton; 
of jute and silk, as well as of china grass; of tea 
aad coffee, as well as of,cinchona and ipecacuanha.” 


i8 


The means by which we can develop these 
resources are well known, but we must strike at 
the root of the evil, namely, the ignorance of the 
cultivator; and we must commence with agricul- 
tural education at the home of the farmer, and 
spread among the masses an elementary knowledge 
of the rational Principles on which alone Agriculture 
ean be pursued successfully, and a strict observance 
of which can alone prevent the alarming decrease 
in the fertility of the soil. With the possession of 
such s knowledge, added to the advantages of a 
tropical climate, where everything favours the 
luxuriant growth of vegetable life, we could, here 
in India, achieve far greater results than are 
obtained in more temperate climes; and if, in 
addition to the natural advantages, we had a system 
of canals and irrigation-works, we would be enabled 
to grow four blades where formerly but one grew, 
and India would become once more the Garden of 
the East. 

I am, however, not an advocate for agricul- 
tural schools and colleges, which I think would be 
decidedly premature at this period of total ignorance, 
but am of opinion that education should commence 
at the home of the cultivator. I would select 
the most intelligent farmer in each village, and 
advise him, not to alter, but how to improve, his 
present mode of cultivation. I would explain to 
him the uses of the different manipulations of 
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husbandry, and their effects upon the crop; I 
would instruct him how to obtain suitable manure 


for his land and his crop, and, to induce confidences 
in the proposed measures, would stipulate that half 
the increase over the usual yield should be assigned 
to me, while I bound myself to compensate him for 
any loss he may sustain by the adoption of the 
method I recommend. I would have prizes, of 
sufficient value to attract competitors of all classes, 
distributed annually, for the largest outturn per 
acre and for superior descriptions of grain. [ 
would have circulated pamphlets in the verna- 
culara, stating the principles of modern Agriculture 
in the most simple and comprehensive language, 
and adapted generally to the native style of 
thinking. I would have model-farms where the 
prodocts of the district could be reared under an 
improved system, where selection and distribution 
of seed could be undertaken, and whence we could 
obtain reliable statistics as to the results of adopting 
® certain treatment and certain manures. The 
facts and figures obtained at these model-farms 
should then be annually printed in English and 
the different vernaculars, and distributed throughout 
the land. 

There are some model-farms in this Presidency 
with trained agriculturists and superintendenta, 
bat we fail to see the benefits they are effecting. 
‘Do they show the ryots how to improve their 


$0 


crops, how to enhance the yield, how to 
manure this peculiar soil and effect the permanent 
improvement of others? Is it not their obvious 
duty, before all other considerations, to apply the 
recognised Principles of Modern Agriculture to the 
staple products of the country, and adapting them, 
after close observation, to the peculiarities of the 
climate ? Should they not, first of all, exercise 
their practical and scientific knowledge in effecting 
an improvement in the soil of the surrounding 
country, a3 well as of the different crops grown, 
and try to diffuse agricultural knowledge among 
the native cultivators? Instead of doing all this, 
however, they only keep experimenting upon the 
introduction of all sorts of exotic plants—experi- 
ments which occupy much valuable time, and are 
very seldom attended with satisfactory results or 
any benefit to the country. It should be observed, 
however, that I fully recognise the usefulness of 
such experiments; but they should be treated 
as of secondary importance, the improvement of 
indigenous products being of primary consequence. 
That is to say, we should first endeavour to improve 
the indigenous staple products, and only turn our 
attention to experimentalizing on exotic plants 
when everything necessary is accomplished for the 
former, and no further improvement is possible. 

It may not be out of place here to draw atten- 
tion to the fallacy of the system of ‘ self-support’ 
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whieh has been adopted in connection with these 
model-farms. When a superintendent is appointed 
over a farm, he is carefully impressed with an idea 
of the paramount importance of making it support 
itself, That is considered the chief object, and the 
only indication of the indubitable success of a farm. 
What possible good, may I ask, can be expected 
under such a system ? The chief duty of superin- 
tendents ought, manifestly, rather to consist in 
raising native agriculture in their districts to 
the highest standard possible, the expenditure 
incurred in doing so being willingly borne by the 
State. The Agricultural Department of the small 
State of Prussia spends yearly the equivalent of 
nearly six lakhs of rupees, exclusive of salaries 
and the cost of administration, solely for agricul- 
tural purposes ; and never surely was the public 
money employed in a better object. It is my 
opinion, however, that Government, single-handed, 
will be unable to accomplish much for the advance- 
ment of Indian Agriculture, but that our first step 
must be the establishment of an Agricultural Society, 
composed of members sincere and zealous in their 
aims, and who recognise fully the importance of 
the work to be undertaken. 
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CHAPTER I. 


THE PLANT. 


A knowledge of the nature of plants and their component 
parte necessary to understand the Principles of Rational 
Agriculture.—The organic and inorganic parte of the 
plant.—Their origin.—The conditions of plant life.—The 
seed in its relation to the plant.—The costnic conditions of 
germination.—The process of germination.—Seeds will 
germinate and produce miniature plants in water from 
the store of nourishment they contain.—The condition of 
the young plant depends upon the quality of the seed.— 
The advantages of seed selection.—Superior plants from 
superior seed.—The condition of the soil in relation to the 
germinated seed.—The delicate root-fibres prefer a loose, 
porous soil.—Cato’s teachings on tillage are still the 
foundations of agriculture.—The roots are the medium 
through which human skill can reach the plant.—The 
properties of the root.—Its absorbing power.—The rootlets 
absorb from the soil the inorganic food of plants.—The 
stem the conveyor of the sap to the different parts of 
the plant.—Silica one of the chief inorganic constituents , 
of the atems of cereals and grasses.—It forms the bones 
of vegetable life—Leaves and their funotions.—The 
exposure of the crude sap in the leaves to the influence of 
light and atmospheric air, and the changes it undergoes. 
The seed, and its connection with the plant.—Selection 
and change of seed.—Seed and seed-sowing, 


To fully understand the natural laws on which 
the Principles of Rational Agriculture are based, it 
is essentially necessary to possess an intimate 
knowledge of the nature of plants and their 
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component parts ; of the relation which these latter 
bear to, and the influence they exercise upon, the 
whole organism. We have to acquaint ourselves 
with the different elements of which plants consist, 
and to enquire whence they are derived and how 
they are assimilated. 

If we subject a plant, ora portion of it, to the 
process of combustion, we reduce its component 
parts to their elementary form; we call those 
which are combustible the organic, and those which 
are incombustible the tnorgante parts of the plant. 

The organic parts are chiefly derived from the 
atmosphere ; they consist of four elements— 

Carbon, Hydrogen, 

Nitrogen, Oxygen, 
and are assimilated through the leaves and the roots 
in the form of Carbonic Acid, Water, and Ammonia. 

The inorganic parts—the ashes of the plant—are 
all derived from the soil, and the most important 
elements we find in them are— 


Potash, Phosphoric Acid, 
Soda, Silicic Acid, 
Lime, Sulphuric Acid, 
Magnesia, Chlorine. 


The inorganic parts are assimilated by the under- 
ground part of the plant—the root. 

All these organic and inorganic elements conati- 
tate what we call the food of plants: every plant 
requires them in an available form for its develop- 
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ment. Heat, light, and moisture are the other con- 
ditions under which vegetable life exists, as they 
rouse to action the slumbering vital powerin the 
seed, and develop the plant from it, if the situation 
is sach that the young plant can obtain its inorga- 
nic food from the soil and its organic food from the 
atmosphere. 

The seed contains within iteelf all the organic 
constituents of plants in the form of starch, 
albumen, and fat, as well as the inorganic elements ; 
and is thus enabled to supply from its own resources 
any element which nature may find necessary for 
the further development of the plant. 

When the seed is brought under the influence of 
heat, air, and moisture, some curious changes take 
place in its component parts ; it absorbs moisture, 
begins to swell, and from that time absorbs oxygen 
rapidly, which, affecting first the nitrogenous 
compounds, changes completely the nature of the 
compounds present in the seed, converts the starch 
into cellulose, and, by depositing it in the shape of 
cells, produces a root downwards into the soil, and 
a shoot—developing subsequently into one or two 
leaves—upwards into the air, which parts have 
thenceforth to absorb from without the nourishment 
necessary for the further development of the plant. 

If seed is allowed to germinate in water instead 
of in the soil, the plant will continue growing, 
although it receives no portion of ite inorganic foed 


from the soil. It will continue for a few weeks to 
develop new leaves, the old ones becoming yellow 
and dying off ; thus showing that its constituents 
have been withdrawn for the formation of new parts. 
A miniatore plant msy thus be produced, and 
vitality kept up for some time, until the inorganie 
elements become insufficient for its increased 
growth, and it then dies. Under natural conditions 
however, t.¢., when the seed is placed in contact 
with the soil, the plant will, as soon as the first 
leaves are formed, begin the process of assimilating 
food from without—the inorganic portion through 
the rootlets, the organic portion chiefly through the 
leaves ; the elements absorbed increase the mass, 
the plant gradually expands, and the process of 
development goes on now more or less vigorously, 
according to the amount of nourishment the plant 
can obtain within reach. 

Until the first leaves are produced, the plant 
depends entirely on the nourishment contained in 
the seed for the formation of the organs which 
subsequently absorb food from without. The num- 
ber and strength of these organs will be in exact 
proportion to the amount of nourishment contained 
in the seed: a large, well-developed seed will 
produce during the course of germination large and 
vigorous organs, while a poor, imperfectly-deve- 
loped seed will not only take much longer to 
germinate, but the rootlets and leaves produced will 


be weak and fewer in number. That is to say, by 
the time the assimilating organs of the small seed 
become sufficiently strong and numerous to push 
on the growth of the plant, the large seed will have 
raised a strong, vigorous plant several inches above 
the ground. This difference of growth will be 
perceptible in all the further stages of develop- 
ment, and the grain produced will also be of the 
same nature as the seed. 

The advantages, therefore, which the farmer 
derives from a judicious selection of seed, will be 
evident. A crop of rice reaped from one and the 
game field, exhibits considerable difference in the 
size of grains, some being larger, some smaller, 
according to the maturity and the development 
of the ears. 

If, then, only the larger and well-developed 
grains were selected for seed, we could not only 
secure a harvest showing a pretty uniform size of 
grain, but by careful cultivation we could obtain 
grain even of a superior description to the seed 
sown ; and by further judicious selection from 
these again, the improvement could be continued. 
In the general selection of seed for sowing, some 
regard must be had to the soil and climate. Seed 
from a poor soil will be found best adapted for a 
rich soil ; the seed of mountainous districts should 
be preferred to that of the plains. ; 

Not less important than the selection of the seed 
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is the nature of the soil, which exercises an imme 
diate and most powerful influence upon the first 
development of the plant. The soil should be 
prepared in accordance with the construction of the 
root, whatever sort of crop it may be intended to 
grow. The radiation and extension of the part of 
plants underground depend greatly upon the porosity 
or stiffness of the soil. The roots, which are ex- 
tended and lengthened by the addition of new cells, 
have to encounter a certain degree of obstruction, 
and will therefore always extend in the direction 
offering the least resistance. Consequently, while 
a stiff, clayey svil may be well adapted for plants 
with strong and thick root-fibres, it will be found 
uncongenial to those with delicate fibres, and will 
materially retard their extension. Small seeds, 
moreover, will require a finer division of the soil 
than large ones. 

It may, then, be accepted as a rule that the soil 
can never be too much operated upon. The teach- 
ings of Cato in his De Re Rustica, with regard to 
the tillage of the soil, are still the fundamental 
principles of Agriculture. In answer to “ Quid 
est agrum bene colere?” he says, “ Bene arare. 
Quid secundum ?—Arare. Tertio?—Stercorare.” 

The farmer cannot devote too much attention to 
the peculiarities and nature of the roots of the 
particular description of crop he desires to cultivate; 
for it is through the roots alone that he can exert 


any influence upon the plants. The more ears, 
therefore, he bestows upon the proper development 
of the root, the more satisfactory and remunerative 
will be the result of his labour. 

The fibres of the root are the medium through 
which the plant assimilates that kind of food which 
is derived from the soil, and through which it expels 
the excessive moisture, as well as all those sub- 
stances which have incidentally entered into the 
system of the plant, but which it refuses to assimi- 
late. The rapidity with which the root absorbs 
water is very great, and it is easy to make one's 
own observations to demonstrate the fact. 

Let a small plant drawn out of the soil be 
placed in a tumbler of water, another glass 
containing a like quantity of water being placed 
alongside. The water will disappear far more 
rapidly from the glass containing the plant than 
from the other ; and if the plant is able to exist at 
all in water, it will absorb many times its weight. 
I had a plant of spearmint growing for sixty days 
in water, and although at the end of that time it 
weighed only ninety-five grains, it had absorbed 
not less than fourteen thousand grains of water, or 
nearly one pint and three-quarters. The plant had 
therefore retained only a minute portion of this 
large quantity of water ; the remainder must have 
been got rid of, mostly by exhalation through the 
leaves. The reason for this enormous absorption 


ju, that the inorganic constituents of plant-food 
require very large quantities of water for their 
solution. Mr. Lawes calculated that two thousand 
grains of water have to pass through the vegetable 
system before one grain of solid matter can be 
deposited within the cella of the plant. 

From the root, the liquid, containing the inorga- 
nic elements obtained from the soil, travela up the 
stem, and is distributed among the differeut parts 
of the plant, to assist vitality and impart nourish- 
ment to the leaves, buds, flowers, and fruits. On 
examining a stalk of Indian corn or sugarcane cut 
for the purpose, there can be scen, even with the 
naked eye, a number of very minute cells, enclosed 
by a thin cuticle, called epidermis, which contains 
(this is the case in all grasses, canes, cereals, &.) 
a large percentage of silicious earth, which seema 
necessary to protect it from injury, and to impart 
to the stalk the strength required to bear the weight 
of the ear. This fact explains why silica in an 
assimilable state is indispensable to the growth of 
cereals. The minute cells which this epidermis 
encloses are the conveyors of the sap, as the fluid 
which rises from the root is termed ; they are also 
the storers and assimilators of the vegetable food. 
The sap travels, through all those minute sexagonal 
cells, to the leaves, where it is exposed, in numerous 
little tubes and cells, to the chemical influence of 
heat, light, and atmospheric air, whereby the crude 
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finid is converted into 2 nutritious sap to assist the 
development of new formations. Here in these 
leaves, under the influence of the atmospheric air, 
au incessant chemical change is gomg on, present- 
ing very interesting phenomena which will be 
discussed later on. But many observations have 
yet to be made before we can fully understand the 
mystical chemical processes by which the water of 
the sap is decomposed, receives new elements, 
assimilates them for the different functions of vege- 
table life, and returns them eventually to the 
cellular system of the stem, to be utilized in the 
farther development of the plant, or, if superfluous, 
to be expelled through the medium of the roots. 

A superficial observation of a leaf will show that 
the two sides are different in colour : the upper 
side, which is generally glossy, seems to be a con- 
tinuation of the epidermis of the stem, and serves 
for the transmission of the light ; while the under 
side, which presents a dull appearance, contains all 
those little cells and tubes by which moisture is 
evaporated or absorbed, and gases inhaled or ex- 
haled, and which are called the stomata of the leaves. 

The processes of vegetation and the purposes of 
the plant culminate in the production of the seed ; 
and its importance as the propagator of new plants 
is of course apparent. 

It has been mentioned before that the seed stands 
in closer connection to the plant which is raised 
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therefrom, and exerts a greater influence upon it-— 
apparent in all the different stages of plant-life 
~~than is generally known. This will be further 
apperent from the remarks of the Canada Farmer 
on “The Selection and Change of Seed” :— 


“This [selection of seed] is a matter of primary import- 
ance to the farmer, for, however well he may manure and 
cultivate his land, his labour will be but thrown away if 
he neglects to obtain clean and suund rced of the mont 
approved varieties of whatever crop he intends to grow. 
It is the opinion of many practical men that the crops of 
most kinds of grain will deteriorate when confined to 
selection of sced grown on the same farm, or even the 
samo region of country, for many years in succession. 
Others maintain that, by always selecting the best seed 
from the crops grown on the farm, and taking particular 
care to have only such as is plump and well-matured, the 
quality will improve from year to year. We think there 
is truth on both sides. We have known a farmer to sell 
off the best of his grain and reserve that of inferior quality 
for‘seed, remarking that, small as it was, it would grow, 
and that, he thought, was all that was necessary. Such 
an idea is a common but erroneous one, as, although 
plant will be produced from inferior seed, it will be 
wanting in the healthful vigour that is the characteristic 
of one grown from a plump and well-developed seed, 
which contains not only a large and strong germ, but 
also a fall amount of the plant-food requisite to sapport 
that germ until the young rootlets can climinate food from 
the soil for the support of the plant. 

“It is the want of 2 proper appreciation of this fact 
that leads many to imagine that a change of seed, even 


between near neighbours, is of great valine, Thus, & 
farmer who does not take the trouble to select hia sped- 
wheat from the best portion of his crop when growing, 
and to separate and reserve it for future use, or who never 
frees his seed from the presence of chess, cockles, or other 
noxious weeds before sowing, finds a great advantage in 
obtaining seed of the same variety from a neighbour who 
has the reputation of growing good crops, and who has a 
nice, plump, clean sample of seed grain for sale. In such 
a case, the advantage gained is ascribed to change, when 
in reality it is due to sclection. But, on the other hand, 
varieties of grain, grasses, &c., have originated or become 
common in one part of the country, and their introduction 
to another portion of the same or an adjoining country, 
proves of signal advantage to the cultivator of the soil, for 
a time at least. A farmer who takes an agricultural 
journal, often reads in it an account of some new variety 
of grain as yet unknown, except in sume distant locality. 
He sends for a small samplo (perhaps a few bushels), sows 
it, and soon discovers that it possesses some quality that 
gives it superior advantages over the varieties that have 
usually been grown in his neighbourhood. His neighbours 
find out this fact, and then comes a rush to him with 
¢ Please, let me have some seed of that new kind of wheat 
you grew last year.’ It is just here that we find the 
benefit of change, which is the discarding of one variety 
for the purpose of giving place to another and better 
variety of the same article ; and it would only be fair that 
the person who introduces and tests the qualities of any 
new variety of cereal, should have a sort of patent right to 
make something out of his enterprize and outlay, by charg- 
ing a higher price for the seed he grows than the ordinary 
price of the commonly grown sorts of the same article.” 


The Agricultural (razetie of India contains a 
most valuable article on “Seed and Seed-sowing,” 
which is quoted here entire :— 


“ When will our cultivators learn that bad seed never 
produces good crops? The cost of seed, even of a really 
good quality, is one of the least expensive items in the 
charges incurred for raising a crop, and yet, small as the 
cost is, there are few cultivators that do not grudge the 
expense, They will sow any seed possessing the ordinary 
characteristics of the sced of the variety of crop they wish 
to produce, provided that they have it already of their own 
producing, or can buy it at a low rate. Thus, to save half 
& rupee, or a rupee at the most, per acre, they will risk 
the value of their labour on cultivation, the loss of the 
crop, &c. The difference in the return, obtained from s 
crop produced by good seed and from a crop produced by 
bad seed, may be 25 per cent. in favor of the former, say 
Ra. 5 per acre—certainly a large return for the extra 
rupee spent in procuring the good seed. But this is not 
all ; for the sickly crop produced by inferior seed, or by 
old geod, is always more liable to be injured by blight, by 
weather, and by insects, than a healthy crop, the produce 
of well-grown, well-developed seed. By good seed we 
snean not only that the seed must be large and well-formed, 
true to ita kind, regular in colour, fresh, and free from all 
mustiness, &c., but that it must have been produced under 
favorable conditions, that is, must not have been grown 
year after year on the same land, or on land of the 
description and quality of that on which it is intended to 
be sown, and must, when tested, yield at least 75 per cent. 
of vital grains. Our cultivators do not fully appreciate 
the benefits that arise from a change of seed. Instead of 
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year after year, sowing the produce of their own soil,they 
should endeavour to obtain seed by exchange, or by pur 
chase, from some neighbour who farms soil of a different 
kind to that farmed by them ; or, what is even better, 
obtain it from some distant part of the district, in which 
the soils are of a different character, but in which the 
climate is somewhat similar to their own. Under a very 
good system of agriculture, it is possible to get fair results 
by sowing on the same land, year after year, the produce 
of each preceding harvest; but the practice is not to be 
commended when it is possible to get a fair sample of seed 
from a soil differing from that on which it is to be sown. 
The heaviest and plumpest seed should always be selected, 
provided it also possesses the other qualities that charac- 
terize good seed. The fact is, we should deal with our 
seed as with our breeding stock—select the parent which 
possesses the qualities we wish to find in that to be pro- 
duced. European agricultural seeds have greatly improved 
in quality during the last ten or fifteen years, and this, to 
a considerable extent, is due to the greater care and skill 
now employed in their cultivation. The result is chiefly 
to be attributed to selection, that is, to the best grains in 
the best ears or heads only having been for years used for 
seed. In this way, superior qualities can be stamped with 
some degree of permanency or any variety of seed. But 
when we have secured the seed with these higher qualities, 
it becomes all the more necessary that the circumstances 
to which it must be exposed should be those of a favorable 
character. A seed elevated in this way will yield worse 
results when opposed by unfavorable circumstances, than 
seed of the same kind in the unimproved state. It is a 
well-ascertained fact that plants, like animals, can in time 
adapt themselves to circumstances which at firat they may 


dislike, and which at that time may be actually injurious 
te them. 

‘The seeds of plants that have gradually become 
habituated to unfavorable agricultural conditions, will 
grow and give fair results under circumstances that might 
prove quite fatal to the prospects of a crop from seed 
which had not been so trained. But we may have obtained 
seed which mecta the conditions we have laid down, and 
yet find that we have not secured all the conditions neces 
sary to ensure, even to a moderate degree of certainty, a 
good result for all our care. We alludo here to the 
danger of obtaining seed tainted by disease. It in a 
well-ascertained fact that many of the diseases from which 
our crops suffer are to be traced to the seed, either from 
the germs of disease having been actually present in the 
seed, or from the seed having been the produce of plants 
which had been attacked by disease, and whose vigour 
and constitution had thereby heen injured. It is to meet 
evils of this kind that the European farmer employes 
washes and steeps, in which he prepares his seed for 
sowing. We think it would be a wise act on the part of 
the’Indian farmer were he to adopt the same practice. 
These washes are solutions of sulphate of copper, of 
chloride of lime, of chloride of sodium (common salt), of 
sulphate of iron, of sulphate of soda, of arsenic, &c. The 
arsenic solution is objectionable as a steep for grain, 
from the danger of putting large quantities of so poisonous 
a substance in the hands of ordinary agricultural labourers, 
and from the danger of the prepared grain finding its way 
amongst the food of the live-stock. Sulphate of sada 
(Glauber salt) possesses some merit, but as the grain 
‘which has been dressed by it must be dried by lime-powder, 
a*great‘deal of trouble is produced. Sulphate of iron 


(green Vitziol) is usefal, but is not effective in all enon, 
while it is very little cheaper than the more effective bles 
vitriel. Chloride ef sodinm has little effect on seed infented 
by the spores of parasiticel fungi; chloride of lime is 
destructive to the spores of some fungi that attack farm 
erope, but not to all. 

“ Bulphate of copper is, without doubt, the mest 
affective and most useful of all the chemical salts wed im 
the preparation of seed pickles. It destroys the spores of 
all the fungi that attack farm crops, while the vitality ef 
the seed is in no way injured by its action, and net only 
as regarda efficacy is it the most valuable of all the saline 
substances used, but it is the easiest to apply. It is weed 
im the following way :—Tske three-quarters of « pound of 
the aalt and dissolve it in a gallon of hot-water; after 
allowing it to cool, it is fit for use. The solution thus 
prepared is sufficient for about 200 lbs. of ordinary field 
seed. Before applying the solution, spread the gram 
equally over a hard earthen floor, to a depth of about six 
inches, then sprinkle it with the solution, at the same time 
mixing the whole thoroughly with a shovel: until all is 
uniformly damped ; it will dry in two or three hoars, 
when it will be fit for sowing. We have used a much 
stronger solution of blue vitriol than this, not only without 
injury to the seed, but with benefit. As a general rule, 
old seed requires less of the solution than new seed. It is 
the safest plan to subject all seed to the action of this 
pickle, even though the crop which produced it was quite 
healthy, as it may have met with the spores of the fungi 
im the granary or store-room, and may thes be m no 
hetter state than if produced by unhealthy plants. When 
we may that all seeds should be subjected to the action ef 
a. adlution of sulphate of copper before being sown, we refer 


enly to the ordinary agricultural seeds; some seeds may be 
tee delicate to resist, uninjured, even its moderate action, 
ut the farmer should experiment and decide this for 
himeclf. In many European countries—in Scotland 
eapecially, the use of the blue vitriol solution as pickle for 
seed has effected an immense amount of good in that 
evuntry. Lees than thirty years ago it was usual to lose, 
by blackball and other fungoid diseases, from one to sight 
bushels of grain per acre, while at the present day, in the 
best-farmed districts, it is difficult to find a single diseased 
head of grain; to some extent this is due to other 
eauses, but the result is chiefly to be attributed to the 
general use of blue vitriol in pickling the seed. 

“ But all the foregoing goes for little or nothing if the 
aved is not placed in the soil in a proper manner, and to 
this we would invite particular attention ; for of all the 
evils that result from the wretched agricultural practice 
followed in this country, not the least is the loss produced 
by bad sowing, especially by sowing too thickly. Indeed, 
from thick-sowing alone we have no hesitation in aesert- 
ing our belief that, on at least two-thirds of the arable 
latd of India, an annual loss is experienced equal in 
amount to the fall rent demanded by Government on dry 
land, and equal to one-quarter of the rent demanded for 
wet land. We have known inetances of native cultivators 
sowing as much as 300 ibs. of paddy-seed on each acre of 
land to be cropped. The quantity of paddy-seed generally 
hrondeasted for a crop is not so mach as this; it varies 
between 100 and 300 lbs. per acre—a quantity still far in 

tof the amount needed ; for some of the best crops of 
‘ paddy that were ever produced under broadonst 
, sewing, were raised frem lees than 50 lbs. of seed per sere. 
The waste of seed thus enused by the low agricalturel 


practice of the country, represents in the total = heavy 
national loss. But this ie far from being the only bud 
result that arises from inefficient sowing ; for, after the 
Ul-effectsa produced by bad seed, there sre no influences 
spore active for evil, during the growth of a crop, than 
those which result from thick-sowing. In the crowd of 
plants produced, each struggling for mastery over the 
other, we have a most productive source of injury. Each 
plant is wasting its energies in the attempt to secure the 
means of existence, and in the endeavour to resist the 
ill-effect produced by the close proximity of its neighbour— 
energies which ought to be directed to meet its wants 
during 2 healthy progressive development. At first sight 
it would appear that the right practice in sowing is to 
place each seed in the position to produce the maximum 
result, equi-distant from each other, so that each may 
got ite fall share of soil, air, and light ; but there are other 
considerations to be taken into account, viz., the weeding 
and tillage of the crop during its growth—operations which 
can only be performed at an economical rate when the 
crop is cultivated in lines, but the distance can readily be 
adjusted, and the seed so sown in the lines as to secute 
each plant in the poxition to produce the largest result 
with the least expenditure of field labour in its cultivation. 
Broadcasting seed is only justifiable under very peculiar 
circumstances ; as, a hasty season, scarcity of labour, 
damp soil, an uneven surface, or a surface covered by 
rock, trees, and other impediments. In broadcast sowing, 
the seed is placed irregularly in the soil, and there is 
always a considerable waste from seed being left uncovered, 
or by being covered too deeply ; hence, to provide against 
a deficiency of plant from this cause, it is necessary to 
sow a little more seed than would otherwise be needed.” 


Thick-sowings on rich or highly-manured soil produce a 
elose luxuriant growth of prematurely-developed plants, 
which generally become matted and laid long before 
harvest. Crops in this state are invariably attacked by 
mildew, under the influences of which their yield is greatly 
lessened. In rich and poor soils alike, thin sowing is 
beneficial—not too thin on poor soil, though on very 
highly-manured soils seed can scarcely be too thinly sown. 
The desideratum is to produce a good standing regular 
crop, through which air and light may get. As a rule, 
thick-sown crops require an abundant supply of manure 
to enable them to perfect their development. The compe- 
tition for support must be specially provided for, if the 
soil is not in a high manural condition. But rules cannot 
be laid down for all conditions of soil, of crop, of climate, 
&.; each farmer should experiment and ascertain for 
himeelf what quality of seed of each variety best suits his 
soil and climate.” 


CHAPTER II. 


THE ORGANIC PARTS OF PLANTS. 


Four elements (carbon, nitrogen, oxygen, and hydrogen) 
form the organic parts of plants.—Their origin, the 
atmospheric air.—Piants cannot assimilate these elements 
in their pure state.—The three great suppliers of organic 
plant-food, water, ammonia, and carbonic acid. 

Carbon.—The erroneous belief of the early philosophers that 
carbon, and the other elements of organic plant-food, 

+ ‘were derived directly from the decaying vegetable 
matter in the soil.--The fallacy of the “ Humus Theory.” 
—Soile can most raise luxuriant vegetation after every 
trace of vegetable matter has been expelled from them.— 
The certainty that the organic parts have been derived 
from the atmospheric air—The presence of humus in the 

‘ ef tends to increase its fertility only by affording a 
surplus of organic plant-food.—Vegetable respiration.— 
The absorption of carbonic acid and the expulsion of 
oxygen.—The connection between animal and vegetable 
respiration.—The replenishment of carbonic acid with- 
drawn from the atmospheric air.—The necessity of car- 
bonic acid being also present in the soil, it being a 
solvent of the alkaline earths and insoluble phosphates.— 
Baussingault’s experiments on the absorption of carbonic 
acid.—The decomposition of carbonic acid under the 
influence of light and atmospheric air, and its assimilation 
by the plant. 

Hydrogen and oxygen-—The source whence they are derived, 
—The several functions of water—lIts abeolute indis- 
pensability for vegetable life, being the first stimulator 
and supporter of it.The property of leaves to inhale 
moisture from the atmosphere when absent in the soil. 

Nitrogen.—Its inert nature in the pure state-——Ammonia and 
nitric acid the two sources of nitrogen.—Their presence 
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in the atmenpheric airt.—lte balance, how preserved.-— 
The relation between nitrugen and our edible crops, 


Ir was mentioned before that the organic parts 
of plants consist of four elements—one of which is 
Carbon, which we find in its purest state in the 
diamond ; and three are gases, namely, Hydrogen, 
Oxygen, and Nitrogen. The combustible nature 
of these organic parts, and their easy conversion 
into gaseous compounds which escape into the 
atmosphere, give us the clue whence these substances 
have been obtained, and where we have to seek 
for them, on the basis of that great law governing 
animal and vegetable life, that whenever vital 
power has ceased to exist, all the elements will, 
under ordinary circumstances, return whence they 
came—earth: to earth, air to air. 

Most exhaustive experiments have proved that 
plants are incapable of absorbing in a pure state 
these four elements which constitute their organic 
parts : a plant may be set in pure carbon, supplied 
with pure oxygen, hydrogen, and nitrogen, and 
will yet die for want of nourishment. Therefore, 
ns already observed, no plant can absorb and assi- 
milate these substances in their elementary form ; 
it is only from certain, now well-known, compounda 
that it is able to abstract them ; and these great 
suppliers of all organic plant-food are Carbonic Acid, 
Water, and Ammonia. 7 
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_ Carbonic Acid—a gaseous body consisting of, 
one part of carbon and two of oxygen—is the. 
source from which all plants derive their carbon, 
and it claims our attention first. The natural 
philosophers of a former generation, even the 
celebrated Sir Humphrey Davy, believed that the 
organic food of plants—carbon of course included—- 
was directly derived from the decaying vegetable 
matter contained in the soil, and they considered 
the relative presence or absence of such as the sole 
reason for the fertility or sterility of the soil. 
When leaves, branches, trees, or any other veges 
table matter in short, are heaped together and left 
exposed to the action of moisture and atmospheric 
air, a gradual decay or slow combustion takes 
place, on aceount of the affinity which the oxygen 
of the atmospheric air possesses to the carbon and 
hydrogen of vegetable matter. In course of time 
the whole becomes a black mouldy mass, which 
some chemists have called Aumus. The so-called 
“Humus Theory” rested on the erroneous belief 
that, as stated above, plants derived their organic 
food directly from this substance. The fallacy of 
this theory was, however, soon demonstrated, and 
Liebig showed by extensive experiments the 
mistake that was made. 

From an acre of good meadow or grass land 
there is obtained year after year, on the average, 
2,500 lbs. of hay, which contain 984 Ibs. of carbon 


wad 32 ibe. of nitrogen ; and, with proper irrige- 
tion and a fair soil, even greater results may be 
obtained. Whence, then, do the planta derive all 
this carbon and nitrogen ? Not from the soil—for 
meadow soils have been analyzed and found not to 
contain a single year's supply of carbon in humus ; 
no vegetable or animal manure is ever used ; and 
yet year after year undiminishing quantities of 
carbon and nitrogen are taken away, sand the 
humus, or decaying vegetable matter in the soil, 
is increasing instead of decreasing. It is therefore 
evident that these substances must have been 
derived from some other source than the soil—a 
conclusion which of course is diametrically opposed 
to the Humus Theory. 

Soils have been subjected to a red heat in order 
to expel every trace of decaying organic matter, and, 
when cooled down, were sown with various seeds, 
which germinated and grew plants as luxuriantly 
as possible, arriving at complete perfection in all 
their organs. There is thus not a shadow of 
a doubt left that the atmospheric air is the principal 
and primary source of carbon and nitrogen. 

Our early philosophers apparently noticed the 
more than ordinary fertility of a soil rich in humus, 
rich in decaying vegetable matter ; but were led te 
form wrong conclusions on the cause of this ferti- 
lity. The fact that the presence of humus in a 
soil tends to a most luxuriant growth of plants is 


a6 


of course indisputable, but it is solely because & 
affords the plant a surplus of organic food by the 
products of its decomposition, which are principally 
carbonic acid, ammonia, and water, and which are 
either returned to their original element, the atmos- 
pheric air, to be absorbed by the leaves, or dissolved 
by the moisture in the soil and assimilated through 
the roots. We can therefore easily understand the 
importance of decaying vegetable matter in a loose, 
porous soil, where all particles are accessible to the 
influence of the atmospheric air and its oxygen, 
out of contact with which vegetable matter is 
inert, and instead of increasing the fertility of the 
aoil, has, on the contrary, a sterilizing effect-—a 
striking example of which we have in the extensive 
‘bogs of northern climates. A great amount of 
carbonic acid is undoubtedly derived from decaying 
vegetable matter m the soil ; bat by far the greater 
portion is absorbed directly from the atmospheric 
air, which must therefore be regarded as the prin- 
cipal source of this inyportant element. 

The absorption of carbonic acid from the atmos» 
phere is that phenomenon which is termed vegetable 
respiration, and is conducted through the small 
pores or openings in the cuticle of the leaves, called 
stomata. Atmospheric air, the bulk of which is 
oxygen and nitrogen, contains, besides ammonia, 
invariably a quantity of carbonic acid, which, 
although relatively very. small, being only two 
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wolames in five thousand volumes of air, is quite 
sufficient to supply carbon for the growth ofa 
most luxuriant vegetation all over the globe. For 
the prodigious extent of the atmosphere raises the 
total amount of carbonic acid contained therein to 
about 8,440 billions of pounds. 

The plant absorbing this gaseous compound 
retains the carbon and returns the oxygen to the air. 
This continuous absorption would, in course of time, 
naturally diminish the percentage of carbonic acid 
in the atmospheric air, if an all-wise Nature had not 
‘provided for such an exigency. For, while plants 
inhale carbonic acid and exhale oxygen, animal 
respiration dves just the reverse ; animals absorb 
oxygen and expel carbonic acid—a wonderful con- 
nection between these two kingdoms, by which the 
one supplies the necessary means of existence for 
the other. Then the decay of the plants them- 
selves, which sets in immediately on their vital 
power becoming extinct, contributes towards the 
supply for succeeding generations. Further, any 
loss incurred by nature in storing up carbon in 
coal, peat, turf, &c., is made good by the periodical 
eruptions of volcanoes, which supply from time to 
time enormous quantities of carbonic acid, and also 
ammonia, to our atmosphere ; so that the constitu: 
tion of the atmosphere is rarely changed to a 
perceptible degree. 

» But-although the Jarger quantity of carbonic acid 
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is thus assimilated by the leaves, and wouki 
be sufficient for the requirements of the plant, 
yet it is absolutely necessary for the well-being of 
our cultivated plants that it should likewise be pre- 
sent in the soil, where it serves to bring the alkaline 
earths and insoluble phosphates into s state of 
solubility and available for assimilation. 

_ We see, therefore, the value of decaying vege- 
table matter in the soil; for the products 
of its decomposition, being principally carbonic 
acid, are eagerly absorbed by the moisture 
present in the soil. Should this source of carbonio 
acid be not available to the soil, the necessary 
quantity is supplied by every rainfall, which 
dissolves it to a perceptible extent while descending 
through the atmospheric air, and brings it down to 
the soil to suit the requirements of vegetable life. 
As carbon forms the basis of all organic com- 
pounds, it is necessarily of great importance ; and 
carbonic acid being the only source from which 
plants derive it, special attention to the subject is 
particularly requisite when discussing the natural 
lawa of husbandry. 

. Baussingault, a very eminent agricultural che- 
mist, proved the absorption of carbonic acid by 
the leaves of plants in the following ingenious 
manner. Through one of the apertures of @ 
large three-necked receiver he introduced a vine 
branch bearing about twenty leaves, and then 
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élosed air-tight the little space between the stem 
and the glass. The second aperture he connected 
with an aspirator, which drew air gradually through 
the third opening of the receiver. This aspirator 
was connected with an apparatus for the accurate 
determination of the amount of carbonic acid. By 
these means he proved that the air passing through 
the receiver lost three-quarters of its carbonic acid ; 
for whereas, before the air entered the receiver, it 
contained four volumes of carbonic acid in every ten 
thousand volumes of air, after having been in contact 
with the leaves, only onc volume of it remained. 

The decomposition and assimilation of carbonic 
acid seems to be only possible under the influence 
of light and heat: when the sun shines upon a 
plant, then the leaves absorb the largest quantity 
of carbonic acid. This vital process is continued 
only during fhe day, while at night and in 
darkness no such assimilation can take place, 
but the plant, on the contrary, instead of expel- 
ling oxygen then, expels carbonic acid. A 
wrong conclusion may be drawn from this 
observation ; for it would be incorrect to believe 
that this exhalation of carbonic acid is the product 
of any chemical process taking place in the plant, 
or the result of a slow combustion of the carbon, 
anch as occurs in the animal system. 

The carbonic acid exhaled by plants during 
the night ia derived from the soil through the 
medium of the roots; for the circulation of the 
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sap does not even cease during the night, but 
goes on unintermittently ; and as there is always 
a considerable quantity of carbonic acid taken up 
along with the moisture by the roots, but which, in 
the absence of sun-light, cannot be assimilated, we 
consequently find it expelled by the stomata of the 
leaves. Vital power is, however, not altogether 
extinct during the night, for an absorption of 
oxygen undeniably takes place, which element is 
retained in the system, to take part in some 
chemical process not quite understood as yet. 

Hydrogen and oxygen, which next claim our 
attention, we find in most of the vegetable com- 
pounds in the relative proportion of 1 to 8—the 
same proportion in which they form water ; so 
that it has been correctly inferred that water is the 
source from which the different organs of plants 
derive and assimilate these two élements. But 
water has several functions to fulfil in vege- 
table life ; for it not only furnishes hydrogen 
and oxygen to assist in the direct formation of the 
different parts of the plant, but also serves 
as the sole medium by which all the mineral 
substances derived from the soil pass into the 
vegetable system. It serves as a solvent for 
all the inorganic food which plants require, and 
which it thus renders assimilable. 

On account of these various functions which 
water has to fulfil, it is absolutely indispensable for 
all vegetation, and therefore without it, no plant 
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ean exist ; from the first indications of the germi- 
nation of the seed, till the ripening of the grain, water 
is always the first stimulator and supporter of life. 
A great deal of the water which serves to convey to 
the plant the necessary food from the soil, is, as I have 
mentioned before, evaporated through the stomata 
of the leaf; but the quantity exhaled depends 
entirely on the amount of moisture already present 
in the atmosphere. This process of absorption and 
evaporation ha» been compared by some one to the 
burning of a wick fed by oil; the greater the evape- 
ration of water through the leaves, the larger the 
flame of the wick—the greater the consumption of 
oil, the more rapid the circulation of the sap. 
Leaves not only exhale, but also inhale, watery 
vapour, and that with great rapidity whenever the 
soil becomes dry and the roots cannot find sufficient 
moisture for the purposes of the plant. The bene- 
ficial effect of dew is entirely owing to this peculiar 
property of the leaves. Thus itcan beexplained how 
trees in India preserve their beautiful green foliage 
throughout the dry season, when not a drop of rain 
moistens the ground for months. These plants 
seem to store up during the monsoon sufficient 
inorganic food within their cells to meet their 
requirements throughout the remainder of the year ; 
and a wise Nature has given tothe leaves the power 
to abeorb sufficient moisture from the atmospheric 
ear to maintain the circulation of the sap. ; 
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Nitrogen, the organic element which now remains 
to be considered, is present in its pure state in our 
atmosphere, and constitutes two-thirds of it ; but 
it is such an inert substance in this pure state that 
it will not combine with any other substance. Most 
exhaustive experiments have conclusively proved 
that plants are incapable of assimilating it in its 
pure state, and the only known sources from which 
plants derive it are—Ammonia, a compound of 
nitrogen and hydrogen ; and Mttric Acid, a combi- 
nation of the same element with oxygen. 

Ammonia is principally absorbed by the roots, it 
being highly soluble in water ; and though it is 
present in the atmospheric air in such small 
quantities that we can barely detect it with our 
finest reagents, yet we can trace it distinctly in all 
rain-water. The balance of its percentage in our 
atmosphere is preserved in the same way as 
carbonic acid—by the decay of vegetable and animal 
matter, and by the eruptions of volcanoes. 
Ammonia and nitric acid are compounds very 
important to the farmer, being the only sources 
which supply to our edible crops nitrogen, the 

tive proportion of which stands in close connec- 
tion with their nutritive qualities ; and therefore 
they cannot be too highly valued. 

Nitrate of Potash and Soda, when in contact with 
decaying vegetable matter, will also yield ammonia ; 
shence their importance as chemical manures. 
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CHAPTER IIL. 


THE INORGANIC PARTS OF PLANTS 


The small percentage of the inorganic parts of the plant when 
eompared with the organic parts.—The functions of the 
former with regard to the latter.—-The importance of 
inorganic parte in the vegetable kingdom.—Vegetable life 
cannot exist in the absence of any one of their number— 
The ashes of different plants vary 1n their componition.-The 
importance of analyses.—Potash and soda—Their fanc- 
tions in vegetable life —Poutash a solvent for shca—The 
same amount of potash serves to disacive many times its 
maximom of sihca hy repeated circulation through the 
system of the plant.—Mr Lawes’ oxpcriments on the 
circulation of the sap and the quantity of inorgameo matter 
depouted.—Silica and sand.—Liune a prominent consti- 
tuent of root-crops and Jeguminous plants.—Magnesia.— 
The property of lime and inagnesia to take each other's 
places.— Lime and silica form the bones of vegetable life. 
—S8ulphuric acre —Phosphoric acid —Phosphoric acid 
forms the principal tnineral constituent of the send.—No 
grain can be formed in sta absence.—-The gradual redac- 
tion of rte percentage in the soi] affects chiefly the outturn 
of the seed.—The Indian method of cultivation bas 
deprived the soil of this important substance in far greater 
proportion than of any of the other inorganic parts.—No 
restoration has been made for the loss occasioned by the 
annual withdrawal of the grain croys.— Where 1s all the 
phosphoric acid gone to ?—The export trade of bones 

* deprives India of the meansto repair the waste of past 
generations. The value of bones asa manure,—The percen- 
tage of phusphoric acid in rice.—The estimated quantity 
withdrawn from an acre by a cultivation extending over 
two thousand years.—The deficiency of phosphoric acid in 
the soil of Indie proved by analysis.—The small average 
outturn due to this deficiency —The quantity of phospheric 
acid required by the rice-plant, and the quantity available. 

The yield of the soil is regulated by that inorganic plast 
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constituent which is present in smallest proportion.—The 
Minimum Theory applied to phosphoric acid.—The stores 
of phosphoric acid available.--Guane.— Animal refuse. 
Bones.—-Coprolites-A conservancy department for the 
animal kingdom necessary.—The assimilation by the 
plant of its inorganic parts.—Endosmose.—The tranafor- 
mation of the sap in the leaves —Prince Salm Horstmar's 
experiments proving the relative necessity of each of the 
mineral plant constituents.—The absence of s single one 
in the soil affects the whole organism of the plant —The 
division of plants into groups according to their principal 
inorganic constituents —The different kinds of eoils beet 
suited for the different kinds of plants. 


Tuovan, when compared with the large bulk of 
the organic parts of a vegetable compound, the 
inorganic parts constitute a very small percentage 
amounting, on the average, to only 5 per cent. of 
the whole—yct the influence they excrt upon 
vegetable life is most important. The functions 
they have to fulfil in assisting in the transfor- 
mation and transmission of the various elements of 
organic life, are unhappily but imperfectly knewn, 
and we must fain be content with such ideas and 
theories as experiments and observations lead us 
to deduce ; but even then it is sometimes extremely 
difficult to express our ideas of certain processes 
in suitable and comprehensive language. 

By the influence of acids, woody fibre can 
be converted into starch, and starch into sugar ; 
but as to the nature and causes of the chemical 
transformation of their elements, chemists have not 


as yet agreed—in fact, it must be confessed that we 


33 


know very little about them up to the present time. 
All that ts actually known is, that these inorganic 
substances, the constituents of the ashes of plants, 
are of vital importance to the vegetable kingdom, 
and indispensable to the existence of the plant ; 
and it has been proved by actual experiments that 
vegetable life cannot be supported in the absence of 
any one of them—and our knowledge ends here. 
What functions these mineral substances have to 
perform in vegetable life, can only be conjectured. 
It will require indefatigable experiments and vast 
powers of discernment to reveal to us the more 
subtle operations of nature. 

The ashes of the different plants vary naturally 
in the composition and proportion of their various 
ingredients, but we find generally present—first, 
the soluble alkalis Potash and Soda, sumetimes 
combined with Chlorine; secondly, the alkaline 
earths Lime and Magnesia, more or less in combina- 
tion with Phosphoric and Sulphuric Acid; and 
lastly, Sdica, with a small portion of Jron, and 
sometimes Alumina. As different plants contain 
these substances in various proportions, and all are 
exclusively derived from the soil, it will be admitted 
that an analysis of the ashes of the different plants 
is of great importance, as it will guide us in 
the selection of the soil on which it is intended to 
grow a certain crop. 

The knowledge of the proportion in which a 
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certain plant requires certain minerals, is one of the 
principal means by which we can explain satisfac- 
torily why a certain plant will not grow upon 
@ particular soil where another species may 
flourish ; and such knowledge will enable us, at the 
same time, to improve that soil by supplying the 
absent mineral, or counteracting the injurious 
influence of others. 


The analysis of the ashes of the different plants 
enables the educated farmer to select his land for a 
particular crop or devise some particular mode of im- 
proving it ; but the more mechanical requirements 
and necessary properties of the soil, to which I shall . 
refer further on, muat not be neglected. These 
analyses will guide the farmer in the selection of 
certain manures for certain crops, having due 
regard for the requirements of different soils. 
Those analyses have now all been made by the 
most reliable authorities, and as a complete list, of 
them may be useful, I think I may appropriately 
give them here tn tote :-— 

Table showing the quantity of inorganic matters in 100 parts 
of different plants dried at 212 degrees. 
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Potash and Soda have long been known to form 
a considerable portion of the mineral constituents 
of plants. Potash is the more important of the 
two, Soda preponderating only in plants which 
exist on sea-shores, fromthe ashes of which we 
formerly derived all our Carbonate of Soda, 
Potash is the alkali essential to most of our crops, 
and constitutes a large percentage of the ashes of 
every plant—on the average fully 30 per cent. I¢ 
is always found present in greater proportion in the 
ashea of leaves and stalks than in those of 
grains ; and while forming nearly 40 per cent. of 
the ashes of leaves, it constitutes only 20 per cent. 
of the ashes of the grains of cereals. 

The functions which potash performs in vegetable 
life are not sufficiently studied as yet ; but aa, by 
chemical experiments, it is known that potassa will 
change woody fibre into different organic acids, as 
acetic, oxalic acid, &c., we may fairly suppose that it 
has similar duties to perform within the cells of the 
plant ; while it is absolutely indispensable for bring- 
ing the silica, so essential to the growth of cereals, 
into a state of solution, to be carried through the 
cells of vegetable life for assimilation. It must be 
remembered that not a grain of an inorganic 
substance can enter the system of a plant unilese 
dissolved by the medium of water; otherwise, 
not the thousandth part of a grainof solid substance 
could enter into the absorbing cells of the root ; aad 


¢i 


we en therefore understand why a plant dies in the 
ahecnce of water. 

} have no hesitation in advancing the theory that 
the same portion of Potash does its work over and 
over again ; that is to say, the same quantity of 
Potash, after dissolving a minute portion of Silica, 
canveys it through all the sap cells, from the root to 
the utmost extremity of the leaves, and, after 
depositing the required quantity, returns for « 
fresh Supply to be deposited as before. There 
ia no doubt that a portion of the alkali iteelf is 
retained within the cells in the course of these 
journies, but the greater portion is returned to the 
soil. 

This theory is based upon many facts and 
observations. From an analysis of wheat-atraw, I 
find that, in every 100 parts of ashes, there are 
present 22 parts of Potash to every 61 parts of 
Silica ; and as we know that it requires at least 
two parts of Potash to dissolve one part of Silica in 
combination, we have to account for 100 parts of 
Potash which are wanting. Where is this balance 
gone to? It cannot have evaporated. It must be 
concluded, then, that the same quantity has been 
employed repeatedly in carrying through the system 
of the plant the different minerals otherwise inso- 
lable in water. Another phenomenon has been 
observed which tends to strengthen this conclusion, 
pamely, that we find the largest pexgentage of 
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pshes in a plant when life and growth are 

vigorous, and that this percentage diminishes as 
the plant approaches perfection ; the balance, 
therefore, must have been returned to the soil, after 
fulfilling its function of acting az a solvent medium 
for such minerals as are insoluble by themselves, . 

I will mention two instances in which this diffel 
ence has been remarked. An analysis of an entire 
plant of sunflower showed before flowering 14°7 
per cent. of ashes, while when bearing feed it 
contained only 9 3 per cent. of inorganic substances. 
And a wheat plant gave 7:9 per cent. of ashes 
before flowering, and 3°3 per cent. when bearing 
the ear. What other conclusion, then, can be 
drawn, but that the balance was only employed 
as a solvent, and was returned to the soil when ng 
longer required ? 

Some idea may be formed of the rapid circulation 
of sap in plants by a reference to the careful experi- 
ment made by Mr. J. B. Lawes of Rothamstead, 
the celebrated patent manure-maker, who, as men- 
tioned in a previous chapter, has shown that, for 
every grain of mineral matter fixed in the plant, 
two thousand grains of water have to pass through 
ite system. This explains the presence of some 
minerals which are found in plants, such as iron 
and manganese, for which potash and other sca 
do not act as solvents. 


It is now known that all substances, even gold, 
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when in an impalpable state of division, are soldble 
in water; but the extent of it is infinitesimal, so 
that often with the most delicate reagents their pre- 
sence can barely be detected. The fact, however, of 
their solubility being established, and knowing that 
two thousand grains of water have to pass through 
the cells of plants to every grain of mineral matter 
contained therein, we cannot, then, be surprised to 
find in a plant one or two grains of a substanos 
which is considered, generally speaking, insoluble, 

Silica, as mentioned before, is dissolved by 
potash, and thus brought into the system of plants; 
but the Silica here referred to must be distinguished 
from sand, which is Silica also, hut which, as such, 
is incapable of being used sa food by plants ; for 
sand cannot be dissolved and carried into the 
vegetable system by any common means at the 
command of nature. (But sand has functions to 
falfil in the soil, as will be shown when the subject 
of ‘soils will be treated ; but they are merely 
mecharical.) So, when speaking of Silica in cons 
nection with the nourishment of plants and their 
chemical constituents, I mean the Silica existing in 
an impalpable state in combination with other bases, 
as alumina, potash, iron, &c., which combinations 
are called clays ; and any analysis of soils for agri» 
gultural purposes should always show the amount 
of this Silica as distinct from the Silica present as 
wand in the uncombined state. 


Lime is another prominent constituent of the 
ashes of plants. While it varies from 7 to 12 per 
cent. in cereals and root crops, it is found in 
large quantities in all leguminous plants, as pease, 
beans, &c., in the ashes of which it is present to the 
extent of 30 per cent. Tobacco is alo essentially 
s lime plant. 

Magnesia is always found more or less present 
with lime, and either seems capable of taking the 
other's place ; they form part of the soil in com- 
bination with carbonic, sulphuric, and phosphoric 
acid ; and as these salts are insoluble in pure water, 
but are taken up in small quantities by water con- 
taining carbonic acid, we see here one of the reasons 
why the presence of decomposing vegetable matter 
in the soil tends to a most luxuriant growth of crops. 

Lime seems to have a similar duty to 
falfil in vegetable as it has in animal life; it 
supplies, conjointly with Silica, the necessary 
strength to the cellular tissue ; it forms the bones 
of vegetable life, just as it forms, in cémbins 
tion with phosphoric acid, the bones of animal 
life. 

Sulphuric Actd is generally found in the soil im 
combination with lime, from which plants extract 
the quantity necessary for their existence. 

The last of the inorganic elements which it 
is necessary to consider is a mineral acid— 
Phosphoric Acid—When we incinerate the seeds 
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of cereals, as wheat, barley, rice, &c., or the seeds of 
leguminous plants, we find a great difference between 
their ashes and those which ‘remain after the 
cembustion of other parts of the plant, such as 
atalke or leaves. The ashea of the latter invariably 
contain a large proportion of the carbonates of 
the alkalis and alkaline earths, and consequently 
effervesce with acids, while the fresh ashes of seeds 
will not effervesce. Qn closer chemical examina- 
tion, we find that these ashes consist of alka- 
line phosphates which are soluble in water, and 
of the phosphates of lime and magnesia, with a 
little iron, which are insoluble. 

Phosphoric acid forms fully 50 per cent. of the 
ashes of all the edible grains ; and an idea of its 
importance can be formed when it is known that it 
has been demonstrated by practical experiments 
that not a grain of corn can be formed in its ab- 
sence, and that, as a natural consequence, the quality 
and quantity of the seed will stand in proportion 
to the available store of this plant-food. 

Now, it is a well-known fact that phosphoric acid 
is one of those substances the restoration of which to 
the fields has been totally neglected in India. For 
centuries it has been withdrawn from the soil, it 
must be in thousands of tons; the grains con- 
taining it have served as fuod for millions of human 
beings and animals, but the restoration of this 
most essential requisite for all our grain crope has 


been almost nil. Thousands of tons of this 
substance, instead of being utilized with immense 
benefit and advantage to the country, have been 
converted into a public nuisance and a fruitful 
source of disease by being thrown into the sea 
along with other valuable fertilizers, where they lie 
polluting our harbours and contaminating our 
atmosphere ; and this wasteful and abominable 
practice is still continued, occasioning irreparable 
loss to the commonwealth of India. Enormous 
quantities of phosphoric acid can be found in the 
innumerable foul heaps of refuse in all native 
villages, emitting miasmatic vapours that lay the 
germs of contagion and malaria. Thousands of 
tons can be found lying all over the country in the 
shape of bones, unused, uncared-for by the native 
cultivator. 

The restoration of this substance, then, has been 
systematically neglected, and the soil has become 
impoverished in consequence. It is, however, 
not too late in the day for reparation; it 
ig still in our power to avert the impending evil— 
the inevitable sterility of our fields. But the 
culpable indifference which has so long been mani- 
fested with regard to everything relating to this vital 
question, must be removed before the disastrous 
consequences of former neglect can be averted 
by counteracting beneficial measures. 

The public must be aroused to the knowledge 
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that the laws of nature cannot be disregarded for 
any length of time without severe retribution, and 
that the poverty of the agricultural classes of 
India is a just though severe punishment for 
the sins of their fathers, who have squandered the 
resources of the soil in the reprehensible manner 
I have shown. 

It may not be out of place here to draw attention 
to the export of bones from India, which is steadily 
on the increase. It is really a matter of deep 
regret that India’s stores of this most important 
manure, which she herself needs so sully, should 
be thus gradually withdrawn to fertilize the soil 
of a foreign country which has te spend now 
several millions sterling annually in order to 
repair the agricultural waste that preceding pene- 
rations have been guilty of. Jt isa matter of deep 
regret that the native cultivator, in his profound 
ignorance, is not yet aware of the immense import- 
ance of bones to agriculture, and therefore 
never utilizes them; but it is a matter of still 
deeper regret that the exportation of bones, now 
going on, will deprive India of a treasure which 
could repair’ the culpable waste of the past. 
India, 1 say, cannot afford to lose a particle of 
this most essential aliment for her grain crops ; 
she has already lost enormous quantities, and will 
want every grain of it ultimately returned. 

An analysis of rice grown in Salsette gave the 
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following result :—100 grains of rice left, after 
combustion, 14 grain of ashes, which consisted of 52 
per cent. of phosphoric acid, 19 of potash, 6 of soda, 
§ of magnesia, 7 of lime, the rest being silica and 
a little oxide of iron. From this analysis we find 
that in 1,000 lbs. of rice there are present nearly 
8 Ibe. of phosphoric acid ; and supposing that 
the average annual yield of an acre cultivated 
for the last 2,000 years has been at the rate of 
1,500 lbs. of rice (although I am convinced that 
the same land must have yielded originally nearer 
3,000 Ibs. per acre, for a good soil in Burmah 
yields even now this quantity), we have withdrawn 
not less than 24,000 lbs. of phosphoric acid alone 
from an acre in the shape of rice ; and what resto- 
ration has been made up to this time ? What 
has become of the grain? and what has become 
of its ashes, of its phosphoric acid ? The grain 
has served as food for mankind ; and its ashea, 
its phosphoric acid, which we find in the refuse and 
in the bones of man and beast, have been recklessly 
wasted—an irrecoverable loss to the commonwealth 
of India, which, if continued, must assuredly 
and inevitably lead to the eventual sterility of 
the soil. 

The richest soil of the Deccan contains at 
present only 4 Ib. of phosphoric acid in every 
100 Ibs. of soil; the withdrawal, therefore, of 
24,000 lbs. of this important plant-food from ong 
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scre, cannot have occurred without seriously dimi- 
nishing the quantity and deteriorating the quality 
of the grain which requires this indispensable 
substance in such large proportions. 

I have no hesitation in saying that, as paren- 
thetically remarked above, two thousand years ago 
these same fields must have yielded something near 
3,000 Ibs, of rice per acre, while now the yield has 
dwindled down to 800 lbs. Svils which have supplied 
food for generations—the soil of the low-lying lands 
of Lombardy and South Germany for instance—are 
yielding over 2,500 lbs. of rice per acre, simply 
because the fields are well cared for, and the soil is 
nourished with the neces»ary plant-food. Here 
in India, with proper care and judicious treat- 
ment, that yield could be far exceeded, for the 
cosmic conditions are especially favorable. A 
powerful sun, excessive moisture during the mon- 
soons, and an atmosphere heavily laden at that 
period with carbonic acid and ammonia—all 
contribute and tend toa most luxuriant growth 
of vegetable life, and an abundant harvest. 

From two analyses of rice grown in Italy and 
South America which I have before me, I find 
that both their ashes contain 63 per cent. of 
phosphoric acid, while those of rice which was 
grown near Bombay, on what is considered 
an average fertile soil, yielded me only 52 per cent. 
It would appear from this that the comparative 
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aterility of our fields is, toa great extent, dae to 
the want of phosphoric acid—a substance which has 
been taken away year after year without any 
restoration whatever. To ensure a good and 
abundant crop of rice, the plant should be able to 
take up 63 per cent. of phosphoric acid from 
the soil, the roots must find within the radius 
of their assimilating powers 63 per cent., while 
my analysis shows that only 52 per cent. are 
available. 

We cannot be surprised, therefore, that India’s 
acres yicld so little in comparison with those of 
other countries, despite the advantages of its 
elimate. The rice-plants of the Concan look 
most luxuriant, have a superabundance of leaves and 
flowers, but the yield of the grain is scanty. Now, 
we can easily account for this ; for rice-straw is 
developed with only 4 per cent. of phosphoric 
acid, while the seed requires 63 per cent. for its full 
development. 

The outturn of a field is regulated by that consti- 
tuent of the soil which is present in least comparative 
quantities. Nature has provided potash, lime, and 
silica in unlimited quantities, which are further daily 
increasing by the disintegration of rocks, clays, &c. 
Soils deficient in any of these minerals can easily be 
supplied with them from extraneous sources. But 
the sources from which we can obtain phosphoric 
acid are ao few, that it is necessary to draw more 
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attention to that inorganic constituent of plant-food 
than to any of the others. 

We possess considerable quantities of this valuable 
substance in guano, the deposits of sea-birda, which 
have been accumulating for ages on several islands 
where rain is scarcely known. These deposits are 
truly treasures reclaimed by nature from the depths 
of the ocean, the food of these birds being entirely 
derived from it; they are tronsures which we can 
use with a clear conscience for restoring the fertility 
of our soils. But they are not inexhaustible ; they 
are diminishing year by year, and will be consumed 
before long ; and what then ? 

We will then have to recognize the necessity of 
utilizing what lies at our very doors, and consider 
the chief sources of phosphoric acid which are avail- 
able to us, and whence it must ultimately reach the 
soil, These sources are—firstly, the bones of man 
and animal, the frame-work of their bodies which 
nature constructs from the minute quantities of lime 
and phosphoric acid contained in their food ; and 
secondly, their refuse, solid and fluid, which, when 
they arrive at maturity, contains to the minutest por- 
tion of a grain the ashes of the food consumed. So 
that every ounce we neglect to gather, every gallon 
we throw away, is so much total loss to the capital 
which nature has so wisely provided for our main- 
tenance in the arable soil of our fields. 

The waste of these natura! fertilizera is, as I have 
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shown, enormous, but it would almost appear as if 
Nature, in her unfathomable wisdum, had foreseen 
the wanton and reckless waste of which man in his 
ignorance would be guilty ; and just as she has 
displayed this foresight and wisdom in storing up 
for him, in the remains of a bygone vegetable world, 
treasures hidden in the bosom of the earth, in order 
that he may find them only when extreme need 
would compel him to seek for them, when the 
consequences of the recklessness with which he 
wantonly destroyed forests of timber without re- 
planting part of it would awaken him to a sense of 
his misdoings, and would begin to make him careful 
of what was left—so Nature has evinced the same 
wisdom and forethought in preserving the remains 
of a bygone animal world, and in the fossil bones of 
antediluvian animals we find partially the means to 
repair the lamentable waste which we have noticed. 

Immense strata of petrified bones have been 
discovered of late in Europe, and are said to exist 
also in India in the Sewalik Range, the Nerbudda 
Valley, and somewhere near Umballa. Nature, in 
providing these stores, lays it in our power to return 
to the soil part of the phosphoric acid which has 
been so wantonly wasted, and these remains of a 
bygone animal generation will serve to restore the 
fertility of our fields, and provide for the wants of 
an increasing population. But the existence of 
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fertilizing material before our very doors ; it justifies 
us as little in wasting the phosphoric acid contained 
in animal refuse, as the existence of coal does in 
destroying our forests. 

It has been thought very necessary hy Government 
to have a conservancy department for the vegetable 
world ; then why should we not also have one for the 
animal world ? Conservancy in the animal kingdom, 
to which we ourselves belong, is quite as easential— 
indeed, more so—than in the vegetable kingdom. 

The importance of drawiny especial attention to 
phosphoric acid will be acknowledged from the 
foregoing, but it occupies no such particularly 
prominent place if the general necessities of the 
plant are only regarded ; for each constituent of 
plant-foud is equally indispensable to the existence 
and development of plants. 

Under the several heads of the inorganic sub- 
stances of plant-food, I have essayed to give an 
idea of the manner in which they are assimilated 
and absorbed by the vegetable system. It has been 
mentioned that all the mineral or inorganic sub- 
stances which enter into the system of plants, do 
so in 4 state of solution in water. Only those parts 
of the soil which are either capable by themselves 
ef being dissolved in water, or may become so by 
the agency of certain solvents, as carbonic acid, the 
alkalis, &c., can be assimilated and utilized as food 
by plents ; and it is impossible that any particle of 
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wolid matter, however minute, can tnder any 
circumstances enter into the system of the plant. 

All the different organs of plants consist chiefly 
of a series of sexagonal cells, separated from each 
other by a thin membrane or cuticle. This cuticle 
possesses a8 property, peculiar also to animal 
membrane, which is called Endosmose, and by 
which we understand a body that is permeable by 
e liquid without being dissolved in it. 

If a pig’s bladder containing a dense liquid—say 
syrup—is suspended into a vessel containing pure 
water, a peculiar interchange will take place 
between the two liquids. Being of different 
specific gravities, both will exert themselves to 
bring about a balance of their respective densi- 
ties ; the water will enter through the minute 
pores of the bladder to dilute the syrup, and vice 
versi—the syrup will percolate into the pure water ; 
and this interchange will continue until the density 
of the two liquids is the same, or, in other words, 
until an equilibrium between the lighter and 
heavier liquid is established. It will, however, 
invariably be found that the quantity percolating 
into the denser liquid is far inexcess of that which 
percolatesinto thelighter liquid; andit would appear 
that this wise law of nature has been expressly 
framed tosuit the requirements of vegetablelife. For 
if we consider now the rootlets of plants, consisting 
of a number of these cells filled with a liquid 
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which is considerably denser than the surrounding 
moisture, holding only a minute quantity of solid 
matter in solution, we can understand that, by the 
principle of ‘‘ Endosmosre,” just explained, that is, 
attraction to inwards, the moisture contained in the 
soil enters into the most contiguous cells of the root, 
whence it proceeds to the extremities of the plant. 
In the leaves the fluid is exposed to the action 
of heat, light, and air ; then chemical reaction and 
decomposition take place under these three powerful 
agencies, the crude fluid is converted into nutritious 
sap, and descends by the principle of Exosmose, 
or the flow to outwards, to the stem, depositing in 
the various cells through which it passes the 
different nutriments it contains, and eventually 
discharges the useless or supertluous substances 
through the cells of the rootlets into the soil. In 
this way, a continual rise of crude sap and a conti+ 
nuous fall of nutritious juice occur in the system 
of the plant, by which the neccessary material for 
the construction of its different parts is supplied. 
Some very exact and interesting experiments 
have been made by Prince Salm Horstmar, prov- 
ing how essential all inorganic substances are to 
vegetable life, and how the absence of any single one 
seriously interferes with the growth and develop. 
ment of plants. He grew oats in a series of artificial 
soils, each wanting one of the several inorganic sub- 
stances which constitute the mineral food of plants ; 
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with the following result :—The oat-plant, grown in 
the soil containing all the necessary substances 
except Silica, was weak, and incapable of supporting 
itself, thus proving what has been said of Silica— 
that it forms, in combination with lime, the bones 
of the vegetable kingdom. In the soil containing 
no Lime, the plant died just when producing the 
second leaf ; the absence of Afagnessa in another 
case had the same effect as the absence of Silica— 
the plant could not support itself ; and in the soil that 
was without either Sulphuric or Phosphoric Acid, 
the plant, though but slightly weak, and otherwise 
normal and upright, formed no seed whatever. 

These experiments prove that the absence of but 
one of these substances affects the whole organism 
of the plant, and prevents the development of 
certain organs. Thus we can understand why 
some plants in an apparently good soil do not arrive 
at perfection, as the cause may sometimes be solely 
due to the insufficiency or entire absence of a single 
mineral. The non-production of seed in the 
absence of Phosphoric Acid demonstrates the great 
importance of this substance, and its absolute 
necessity for all our grain crops. 

As different species of plants contain these 
inorganic substances in various proportions, they 
are distinguished according to the preponderating 
constituent of the ashes—as Potash plants, under 
which designation we class beetroot, turnips, 


7 


Indian corn, coffee, &. ; Lime plants, to which all 
leguminous plants, ae beans, pease, &c., belong, as 
likewise tobacco; and Silica plants, including 
wheat, barley, rice—in fact, all cerealia and grasses. 

These different species of plants will, of course, 
floarish best in soils in which the principal mineraf 
element required is present in largest proportions 
in an assimilable state ; hence, Potarh plants thrivo 
best in a clayey soil containing a large quantity of 
Potash, Lime plants flourish in a calcarcous soil, 
while all the cerealia and grasses require a rich, 
silicious earth for their profitable cultivation. 
Those plants which have a wider dissemination, and 
are known to grow and thrive in almost any soil, 
belong to none of these classes in particular ; that 
is to say, the different parts and organs of the plants 
belong to different categories, as, the leaves and 
stem to the one, the seeds, &c., to the other. 


,  Classtfcation of some of the principal Plants. 
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CHAPTER IV. 


THE SOIL AND ITS FUNCTIONS. 


The soil is the supplier of the inorganic constituente of plants, 
~The condition in which these inorganic subatances must 
be present.—Their mere presence does not prove the fertility 
of a soil,—The fallacy of judging by a chemical analysis 
of the capabilities of a soil.—Tables to “meaenre” the 
fertility of a soil.—The injury done to scientific agricultare 
by hasty conclusions drawn from imperfect experiments.— 
The constituent parts of the soil are in their original form 
insoluble in water.—The action of moisture, heat, and 
atmospheric air renders them eoluble-—The peculiar 
absorptive power of the soil to abstract the elements of 
inorganic plant-food from their solutions —The capillary 
absorbing power of the soil.—Its bearing upon vegetable 
life.—The physical force of attraction of the soil is stronger 
than the solvent power of water , but yields when “ Endos- 
moso” comes into play —To judge of the capabilities of s 
soil, it is necessary to distinguish between the asamilable 
and unassimilable portion of inorganic plant constituents 
present in it. . 

Inorganic plant-food in physical and chemical combination.— 
Inorganie plant-food necessary in physical combination 
for the immediate requirements of the soil, in chemical 
combination for its lasting fertility.—A sufficient quantity 
of plant-food in the first state ind:spensable for the purposes 
of husbandry.—Fallowing.—Its meaning, purport, and 
action upon the component parts of the soil—An analysis 
of a soil should exhibit the physical condition as well as 
the chemical composition of its ingredients.— Necessary 
details of a soil analysis to render it useful and interpretable 
for the purposes of agrioulture.—Surface and subsoils of 
the Concan.—Their relative bearing power.—Subsoils, at 

. frat atorile, become fortile.—The subsoil of India containg 
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weficient inorganic plant-food to make it, if judicionly 
treated, once more “the Garden of the East."—Surface 
and subsoils of Salestte.—Difference of chemical compo- 
aition.—The improvement of the acil by heat, moisture, and 
atmospheric air.—A knowledge of the condition of his 
acil necessary to the farmer.—The means to change the 
inorganic plant-food from the unassimiable to the asmumi- 
lable state.—The mechanical operations of agnculture.— 
Their meaning and purport.—The results depend upon the 
amount of inorganic plant food present Tho help of 
science to ascertain what 1s wanted.—Draimage.—The use 
of manures to aid the mechanical operations of agricultare. 
—Lime.—Common salt, saltpetre, ammouia.—Colonel 
Corbett adding to the evidence of the exhausted nature of 
India’s son] —Irrigation, with constant cropping, hastens 
the impoverishment of the aoil whvat-landa degenerate 
into rue-lands, mee-landa are abandoned to reeds and 
rushes.~ Irrigation will anpovermh tho sail unlessa differunt 
system of cultivation is adopted, and the balance of 
inorganic plant-fuod more carefully preserved —The 
Onental on irrigation-works in Indsa, and manures —The 
natural state of the plant compared with ite artificial or 
cultivated state —The difference between soils bearing a 
natural growth of plants and these under cultivation by 
mankind.—The enrichment of the one and the immpoverish- 
ment of the other. 


THs general functions which the soil has to fulfil 
in vegetable life have already been pointed out in 
the foregoing pages: it has been shown that the 
incombustible or inorganic constituents of plants 
are exclusively derived from it. The great impor- 
tance of these constituents, and the powerful 
influence they exercise upon vegetable life, 
render an intimate knowledge of the chemical and 


physical properties of their source very necesmry 
befdre we can fully understand the various opera- 
tions of husbandry, and their relation to the nutri- 
tive processes of plants. 

A soil, to be capable of developing vegetable 
life, must, of necessity, not only contain all those 
substances which we have found to constitute 
the inorganic parts of plant-food, but must 
contain them in a certain condition in which alone 
they can be assimilated by the plant. For 
the mere presence of inorganic plant-food in 
the soil is not sufficient to make it fertile, even 
though the quantity may suffice for a thousand 
harvests ; it is only when these inorganic substances, 
through the powerful action of heat, moisture, and 
atmospheric air, have assumed a certain form 
and condition, that they are able to serve as plant- 
food. A rock, even when pulverized, will be 
unable to support vegetable life, although its chemi- 
cal composition may be the same as of a fertile soil. 

A mere chemical analysis of a soil, therefore, 
cannot enable us to judge of its quality, and 
the figures of such analysis can have no value in 
the eyes of the practical husbandman ; for plants 
depend for their development upon the physical 
condition of the soil, and upon a certain physical 
form of its constituents which is but imperfectly 
revealed by chemical analysis. This fact cannot 
he made too widely known, fora firm belief. still 
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prevails among edueated farmers, and others who 
profess to be acquainted with the principles of 
agricultural chemistry, that a simple chemical 
analysis of a soil which exhibita the different 
constituents and their proportion, showsits quality, 
and reveals all defects which have simply to 
be remedied in order to obtain the highest 
yield with the smallest outlay. Several scientific 
agriculturists have even attempted to formulate 
eertain tables and figures by which the farmer could, 
wo to speak, “measure” the quality of bis land. 
A soil containing a certain quantity of phosphoric 
acid, lime, potassa, &c., was made a standard of 
fertility applicable to all climates and to all soils. 
The hasty and erroneous conclusions which these 
gentlemen drew from imperfect experiments have 
done immense harm to the cause of scientific 
agriculture, and it will be long before the distrust 
now engendered in the minds of the majority 
of farmers can be removed. For when the 
farmer, acting on the advice of these men, 
forwarded samples of the different soils of his 
fields to be analyzed, the result in many cases 
was that a poor and almost sterile soil yielded to 
chemical analysis the same substances in almost 
the same proportion as a soil which had yielded 
most luxuriant crops year after year. The 
physical condition of the soil and its consti- 
tents was but rarely examined, a classifica: 
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tion was adopted which proved fallacious in 
practice, and in consequence the farmer began 
to doubt the truth of the new theory, and, labouring 
under disappointment in his expectations, came to 
view with distrust all other teachings of acientific 
Agriculture. 

In very rare cases can we rely upon the figures 
of a chemical analysis for gauging the capabilities 
of a soil ; it is a test which can be turned to good 
account only by the most initiated, and even then 
great discrimination must be observed. Much light 
has of late been thrown on this subject, and we 
are beginning to understand more and more the 
important rile which the physical or mechanical 
condition of the soil plays in connection with its 
chemical composition. 

The constituents of the soil are in their original 
form, as parts of rocks, insoluble in water ; they form 
chemical combinations of a powerful nature, and are 
in this state incapable of serving as plant-food. 
By the disintegrating action of moisture, heat, and 
atmospheric air, the rock crumbles to pieces, the 
pieces to powder; the chemical combinations of 
its constituents are severed, and the constituents 
themselves become soluble in water. Corres- 
ponding with this progress of disintegration, the 
soil now acquires peculiar absorptive powers. For 
if we allow water, containing a certain quantity of 
each of the mineral constituents of -plant-food im 
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solation, to percolate through a stratum of arablé 
soil, we fail to recover from the water, after its 
passage through the soil, the elements which it 
contained in solution. This power of the soil to 
abstract from their solutions the clements of plant- 
food, is ascribed to a peculiar force of attraction, 
which may be called the capillary absorbing power 
of the soil. 

This faculty is of the greatest importance, and 
neems to be specially bestowed on the soil for the 
purposes of agriculture. Four, were it otherwise, all 
the elements of plant-food which became soluble in 
water would be carried away into the subsoils, and 
thence into the rivers, leaving the soil itself incapable 
of supporting vegetable life. According, then, to 
this provident law of nature, the pores of the surface- 
soil attract the elements of plant-fued immediately 
they become soluble. 

Each particle of earth has a certain point of 
saturation; when this is attained, it loses all 
further absorptive powcr, and passes the unchanged 
solution on to the next particle ; but it regains this 
power when the nutritive processes of plants dimi- 
nish the store of these elements. The action of 
water as a solving power ceases os regards these 
absorbed elements of plant-food ; the physical force 
of attraction prevents their being dissolved again, 
until another and stronger power counteracts this 
attraction and restores them to a state of solubility 
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in water ; and this power we find in the vitality of 


ts. 

The delicate fieres ofthe roots consist of a number 
of minute cells which press against the surrounding 
soil. The contents ef these cells, the sap, is divided 
from the particles of earth enclosing it bys thin 
permeable membrane only, and, contact being 
established by the moisture in the soil, “ Endo» 
mose” comes into play. This is the power which 
overcomes the physical force of attraction; the 
mineral plant-food, being thus restored to its 
previous state of solubility in water, permeates 
through the thin membrane of the root-cells, and 
enters the system of the plant. 

Now, to judge correctly of the capabilities ofa soil, 
we have to distinguish into two great classes those of 
its constituent parts which serve as food for plants. 
The first includes all those minerals which, by the 
disintegrating action of moisture, heat, and atmos- 
pherie air, have been converted into a state of solu- 
bility in water, and are retained in physical combi- 
nation with the soil only by the slight force of, what 
has been termed, its capillary attractive power. To 
the second class belong all those constituents which 
are still in a state of chemical combination ; as, in- 
soluble silicates of potassa, phosphates of lime, &o. 

The first of these classesis most important if we 
regard the immediate wants of agriculture ; it is this 
portion which we have chiefly to consider when the 


capabilities of a soil are in question, for only those 
parts of a soil which exist in physical combination 
are available as plant-food, and it follows that the 
fertility of a soil will be proportionate to the 
amount of this portion. 

It is quite immaterial, for the immediate require- 
ments of husbandry, howmuch potash, or phosphoric 
acid, or lime a soil may contain, if these substances 
are present only in chemical combination, in which 
gondition they are, as it were, locked up, and can- 
not be assimilated by the plant. A large store of 
these substances is necessary to ensure the lasting 
fertility of a soil; but in the absence of sufficient 
mineral plant-food in a state of physical combina- 
tion, the soil will be as barren as pulverized rock. 

The advantage derived by allowing fields to 
lie fallow for some time to recover their original 
fertility, has been known to the husbandman from 
the most remote times ; but the causes which effected 
this change from sterility to fertility have, even in 
the present century, been but imperfectly under- 
stood. The late Baron von Licbig was the first 
who gave a satisfactory explanation of this 
phenomenon, by explaining that the improvement 
of the soil by what is called fallowing, especially 
when well ploughed during that time, is solely due 
to the action of moisture, heat, and atmospheric 
air, which decomposes the different constituent 
parts of the scil, separates them from their chemical 
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combinations, and converts them into that state in 
which alone they are available for plants. In 
other words, the inorganic plant-food passes from 
a chemically combined state to one of physical 
combination with the porous soil. 

- An analysis of a soil, therefore, which does not 
show the number and quantity of its different consti- 
tuents present in the available form of plant-food, 
nor exhibits them separate from those which may 
become available in course of years by appropriate 
manures or the disintegrating influence of external 
agencies, is entirely useless to the practical 
agriculturist. 

To arrive at correct conclusions of the compara- 
tive sterility or fertility of a soil, and of its suit- 
ability for certain crops, 28 well as of the means to 
effect permanent improvements, an analysis of a 
soil, representing the average of the uppermost ten 
inches, should exhibit the following particulars :— 

(1) The percentage of stones and sand, as dis- 
tinct from clay and other impalpable matter. 

(2) The percentage of water it can absorb. 

(3) The percentage of water it will evaporate 
within a certain time when exposed to 
the atmosphere. 

(4) The percentage of organic matter. 

(5) A chemical analysis of the mineral consti- 
tuents which are dissolved out of the soil 

, by digesting. it for twenty-four hours in 
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diluted hydrochloric acid—the nearest 
representation of inorganic plant-food in 
physical combination. 

(6) A chemical analysis of what is not dissolved 

by the above process. 

(7) Acchemical analysis of the subsoil. 

Mr, W. E. Ivey remarks with regard to soil 
analysis :-—“In forwarding samples of soil for 
analysis, great assistance may be rendered to the 
chemist in many cases, and value added to his 
report, if they are accompanied with os full parti- 
culars as possible upon all points likely to throw 
light upon any observed features of the soil, 
especially when examination is desired for the 
purpose of ascertaining the cause of the peculiarity. 
The samples should be 3 to 4 lbs. in weight, and 
should be taken from the surface to a depth of 
about 6 inches. Samples of the subsoil should 
always accompany them, and the fullowing informa, 
tion should be given :— 

1st.—Situation and origin. Thus, if the soil is 

from hill-country, its aspect should be 
given ; or if from level country, swamp, 
or alluvial lands, the geological formation 
from which it is derived. 

2nd.—If it is virgin forest soil, information 

should be given as to the character of the 
trees and undergrowth; and of the 
grasses, if it is open country. 


$rd.—If the land is arable, it should be stated 
how long it has been in cultivation, &c. 

4th.—Peculiarities of climate should in all cases 
be given. 

$th.—If any peculiaritics are observed in the, 

soil, the particular features it is expected 
that analysis will aid in elucidating 
should be stated.” 

In order to ascertain the relation between soils 
and subsoils in India, I have analyzed a number of 
rice-bearing soils in the vicinity of Bombay and in 
the Concan, and found that the subsoils contain, on 
an average, 30 per cent. more of the elements of 
inorganic plant-food than the surface-soils. I 
demonstrated their relative bearing powers by 
growing, during the rainy season of 1872,.8 number 
of rice-plants in surface-soils and an equal number 
in subsoils. None of the soils was prepared in any 
way, and no manure was used. The rice growing 
in the surface-soils yielded 16 fold, in the subsoils 
only 5 fold. In February 1873 both kinds of 
svils were thoroughly tilled with a small spade, and 
this was repeated after the first shower of rain in 
June, after which some rice was sown again. 
The yield was now from the surface-soils 17 fold, 
from the subsoils 40 fold. The experiment was, 
for want of time, not continued ; but I have no 
doubt that the yield of the subsoils would have 
been even larger in the following year. 
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After what has been stated, it is scarcely needful 
to explain the causes of this sudden change of the 
subsoil from comparative sterility to fertility. 
Chemical analysis showed that the subsoil contained 
a far greater propertion of the constituenta of 
inorganic plant-food than the surface-suil ; but the 
practical results of its cultivation proved their 
unfitness to serve ns such. A year afterwards, 
however, we observe entirely different resulta, 
the subsoil being then the more fertile of the two. 
It was exposed for a whole year to the action of 
the weather ; and a portion of the potash, phosphoric 
acid, silica, &e, was rendered soluble by the 
disintegrative powers of the climatic influences, 
and a store of available plant-food thus pre- 
pared. 

From personal knowledge and from various 
communications [ have received, I am induced to 
believe that the subsvil of India is very fertile, aud 
contains a must abundant store of inorganic plant- 
food, especially phosphoric acid, which is the chief 
element wanted in the surface-soil. The svil has 
never been stirred or broken up to a greater depth 
than eight inches—indeed, on an average only half 
that depth—so that very little below the surface we 
find an almost virgin soil, which will become a most 
important item in restoring the fertility of India’s 
fields. To increase, and even double, the present 
outiurn, it will only be necessary to turn up every 
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year a portion of the subsoil (nature doing the 
rest), which will act as a powerful fertilizer 
of the now exhausted surface-soils. Thousands of 
square miles could be treated in this way, the 
only requisite being a deeper-furrowing instrument 
than the primitive plough of the ryot. 

The following analysis of a surface and subsoil in 
Salectte shows the large store of inorganic plant- 
food still available in the subsoil :— 

Surface. 10 inches deep. 


Tnsoluble Biliot......s00csrscccessescs reese 69°26 6371 
Solublo Sillcm ....scccccccseseseeee oe . 263 * 3°96 
Alumin,........scccccscoscsccsscesccessecse 8°12 3°27 
MPO ce Sscciadevcasis Sevscucoscaseeecoussavs 10 716 
LAO csciectes weeeseseueeied. ae aides 5°36 8°85 
Magnosin .... «062. — svoaseceee 0°02 021 
BOOM covsssevand sousncaiecvesresessescouns 0°93 1°02 
POCQGDD asic ccstsiesivantesteatesienccsduces 1°68 189 
Carbonic Acld .........scccsseoe sencvese 700 10°36 
Phosphoric Aold .. ... -.ccccccsee + ee. O18 049 
Sulphuric Acid ........ssccccsesssesescene 063 094 
COTO i iasdiviiccaccsuntesdicsinceivssves 1:20 1:32 
Organio matter....0... . sssese soosrecee 12°09 6°83 
Total vissccsseassesces 100-00 100-00 
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It has been asserted that deep-ploughing is 
unnecessary in India, the reason advanced being 
that the soil in the lower strata is exposed to the 
action of the atmospheric air by the deep cracks 
which in the hot weather intersect the ground 
in all directions. It is really surprising that 
such an assertion was ever made, for it should 
be well known that, in the absence of moisture, 
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né disintegration can occur which would benetit 
the plant. 

The beneficial effecta of exposing the soil as 
much as possible to the influence of the weather, 
bsve been well known at all times; that the 
fertility of an exhausted soil could be restored 
by rest, and repeated ploughing and turning 
the svil, was a well-recognized fact, long before 
the causes which effected this restoration were 
understood. ; 

India then, as I have stated, still possesses in the 
subsoil of her fields sufficient fertilizing materials 
to regain the lost fertility of her surface-soil, and 
it will become the duty of Government to urge the 
use of deeper-ploughing instruments in order 
to enhance the scanty yield. 

It will be clear from the foregoing how cssential 
it is for the practical farmer to know the 
condition of the inorganic plant-food present in his 
soil, and to be acquainted with the means by which 
the ineffective portion can be converted into that 
form in which alone it can be assimilated by theplant. 
It is by no means necessary that he should call in 
the aid of science to gain this information ; a few 
simple experiments, and a careful observation of their 
reaults, should be sufficient for his guidance, 
If extra ploughing and careful tillage are attended 
by @ corresponding increase in the outturn, it will 
be evident that there is ample nuurishment in the 


wil, and that the condition of his field ean be 
improved by such means as will destroy the chemical 
combinations of the nutritive substances present, and 
change their state into that of physical combination: 

We can obtain these results either by mechanical 
or chemical means. Among the former are 
included all the ordinary operations of husbandry, 
such as draining, ploughing, harrowing, &e. ; 
among the latter we include the application of 
lime, marl, ammonia, common salt, which are not 
intended so much as an augmentation of the ferti- 
lizing material present in the soil, as to render 
such material available fur the nutritive processes 
of plants. 

The mechanical operations of agriculture pur- 
pose to prepare the soil so as to offer the least 
resistance to the extension of the root; and 
to mix it thoroughly, in order that plants may find 
sufficient nourishment equally distributed through- 
out the field. 

The plough every year exposes a new surface of 
soil to the action of moisture aitd atmospheric 
air, which renders a fresh portion of chemically 
combined plant-food available for the next crop. 
To prove the importance of ploughing, it is sufficient 
to state that of two soils of equal fertility, the best 
ploughed one will always yield the highest return, 
and moreover a poor but well-tilled soil will often 
yield as much as a far more fertile but not so 


well-tilled soil. The ancient Romans recognised 
this principle fully, for, as we have already seen, 
Catosays that the first commandment of Agricul- 
ture isto plough; the second, to plough again ; 
and the third, to plough a third time. 

But, as a matter of course, no degree of ploughing 
will avail the practical agriculturist if his land is 
deficient in any of the substances constituting 
plant-food, in which case sueh deficiency must be 
supplied, whether it be potash or soda, lime or 
magnesia, silica or phosphoric acid ; and, to ascer- 
tain the element that is so wanting, the agriculturist 
should seek the aid of the chemical analyzer. 

Drainage is another mechanical improvement of 
the soil adapted for dry crops. It removes from 
the subsoil all the stagnant water that is 80 
injurious to our edible crops ; it causes the atmos- 
pheric air to penctrate deeper through the pores of 
the soil ; and, following the air, the root» penetrate 
into the lower strata of the soil, and furnish addi- 
tional nourishment to the plant from a fresh and 
abundant source. 

But although these mechanical operations are 
most important, and will effect marvellous improve- 
ments in neglected svils, the action of chemicals in 
effecting a decomposition of the chemically com- 
bined food elements, and distributing them in the 
soil, is still more powerful. The addition of lime, 
for instance, has a most wonderful effect on all 
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clayey soils, as it changes their character entirely. 
It renders the soil porous, decomposes the clay 
silicates, seta their alkalis free—in short, it effects 
in twelve months a change in the condition of 
the soil that perhaps a hundred years of thorough 
exposure to climatic influences could not have 
produced. Organic matter decaying in the soil, 
assists also in its disintegration by the carbonic 
acid which it evolves, and which possesses the 
yemarkable property of dissolving the phosphates of 
lime and magnesia. This property of acting as 
a solvent of phosphates otherwise insoluble in 
water, is shared likewise by other chemical sub- 
stances, such as common salt, nitrate of potash, 
sulphate of ammonia, &c. 

The increased yield, duc to the use of these 
materials as manures, must therefore be considered 
as owing partly to their solvent actions on otherwise 
insoluble food constituents, and partly to being 
elements of plant-food themselves, and theretore 
augmenting the existing supply in the soil. When 
the cause of the nutritive powers of the soil is once 
known, it becomes an easy matter to explain and 
remedy sundry unaccountable occurrences and 
defects which but too often have been misunderstood 
and misinterpreted. 

Lieutenant-Colonel Corbett, in a small pamphlet 
against irrigation, mentions several injurious effects 
which he asserts water has on the soil. “ Lands,” 
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he says, “which formerly produced wheat, are 
now said to growonly rice, and previous rice- 
plantations to produce no other crops than reeds 
and rushes.” We have no reason to doubt this 
statement, and in fact have thus another lamentable 
proof of the exhausted nature of India’s soil. 

Before irrigation was introduced, the ryot ob- 
tained from the soil one crop annually, which 
shielded him from starvation, while the soil was 
suffered to lic fallow for a great part of the year, 
and a fresh portion of the food elements was thus 
converted from the chemically to the physically com- 
bined state, and, by the time another sowing season 
arrived, the soil had recovered its power to yield 
another crop. But on the introduction of irri- 
gation, the ryot began to raisc two, and even three, 
crops a year, thus increasing the call upon the 
resources of the land, while no time was allowed 
to prepare the necessary plant-food. 

No restoration whatever, or at best only of 4 
most inadequate character, was made of the fertiliz- 
ing substances withdrawn. What marvel, then, that 
the soil should yield a diminishing quantity every 
year, and in time cease to yield a remunerative 
wheat crop, and compel the ryot to grow an in- 
ferior crop—rice ? The soil refuses ultimately even 
to grow that crop, reeds and rushes take its place; 
and thus the fatal descent is accomplished. 

A spoliation of the soil such as has been effected 
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by the mode of Indian Agriculture, must inevitably 
lead to the results Coloncl Corbett mentions in his 
pamphlet. It isa most dangerous delusion—and 
we must not deceive ourselves and others by it~ 
to think that, because the fields of India have for 
centuries past yielded sufficient food for millions, 
they will continueto do so for centuries to come, 
under the present system of cultivation. 

Ample proofs have been given of the almost 
exhausted state of the soil, and the facts Colonel 
Corbett mentions show how near we are to the 
end. The present system of stimulating the soil 
by irrigation, to make it yield its utmost, will 
inevitably result, as has already been the case, in 
the more speedy exhaustion of the soil: the larger 
the crop, the sooner the ruin of the land and all 
depending on its fertility. 

The extensive irrigation-works contemplated by 
Government will, if carried out, contribute towards 
the more speedy ruin of the fields irrigated, 
unless proper means be adopted to give back to the 
sow what is taken from tt, or, in other words, unless 
the ryot lives on the interest of the capital stored 
up in the soil, instead of drawing an annually 
diminishing percentage from the stock itself. 

The Oriental, in an article on “Irrigation-works 
in India,” aptly remarks :—“ Water alone will not 
help the land to produce crops that would, after 
paying the land-tax and heavy water-rates, support 
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the agriculturists ; the land is poor and pretty well 
exhausted, and, until manures are introduced and 
the ayriculturists are taught and induced to use 
them, the land will not yield much more than it 
does now.” 

The only reliable foundation of our knowledge 
of the laws of nature is based upon observation : 
by observing the works of nature, we can form 
correct conclusions as to the laws which govern 
them ; and this remark applies also to vegetable 
life. We must observe plants in their natural 
state. that is, when undisturbed and untended by the 
hand of man, to arrive at a correct knowledge of the 
general laws which govern their growth, existence, 
and decadence, and by which laws we should be 
guided in their cultivation, or, more correctly 
speaking, in the artificial rearing of once wild plants. 

A plant in its natural state, if perennial, returns 
constantly a portion of what it had withdrawn 
from the suil and air, by shedding its leaves, which 
become decomposed into their constituent parte, 
and serve again as food, perhaps to the same plant 
which had shed them. Eventually it dies on the 
spot where it had grown, and all the inorganic 
substances withdrawn from the soil ure returned, 
together with all those substances which it had 
derived from water and atmospheric air. For imme- 
diately upon the sustaining power of life becoming 
extinct, in vegetable as in animal life, the general 
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laws of nature reassert their influence, which had 
partly been checked by vital power ; decomposition 
sets in, the organic compounds separate themselves 
into their constituent parts, the inorganic parts 
return to the soil whence they were derived, and 
the organic parts are restored to the atmosphere ; 
new life, new plants, spring up, perhaps upon the 
decomposing remains of their very parent; and 
thus the amount of food necessary for the require- 
ments of vegetable life is constantly maintained— 
nay, even increased—by the additional storage of 
organic substances in the soil. 

These observations explain to us the cause of 
the luxuriant vegetation in virgin forests, of 
the astoundingly productive capabilities of a soil 
newly recovered from nature's hands. But does not 
the process of artificial vegetation, and the Indian 
mode of cultivation in particular, differ most 
materially from these Rational Principles of nature’s 
actions ? The ryot tills and sows, and, when his 
crops have ripened, he removes them from the soil 
to serve as food, partly for himself and partly for 
the cattle which assist him in his work, without 
the slightest regard to the necessities of the soil. 

The only conclusions which can be drawn from 
these two facts, the great natural law and rational 
principle of Agriculture to which they point, are 
patent. The plant in its natural state, on the one 
hand, dies on the spot where it grew, it decomposes 


there, returns to the soil what it had taken from it, 
viz., the elements of inorganic plant-food, and 
transmits to ita descendants the fruit of its activities 
in the shape of organic and inorganic food available 
for their immediate consumption. The plant in 
its artificial state, on the other hand, is taken 
away from where it grew, and not only leaves 
virtually nothing for its successors, but. on the 
contrary, tukvs away a certain quantity of fertilizing 
substances from the seil which nature is unable to 
restore. Water, carbonic acid, and ammonia, the 
three great suppliers of organic food fur the veges 
table kingdom, are brought to the plant by nature 
herself, by rain and by the constant circulation of 
our atmospheric air ; but not an ounce of potassa, 
lime, or silica, not a grain of phosphoric or sul- 
phuric acid, can nature ever restore to the suil 
whence the plant, which had been removed by 
human hands, had derived it. 

Mention has been made in the preceding pages 
that soils are divided into different classcs, named 
after the preponderating constituent; thus we 
speak of clayey, sandy, calcareous, and humous 
soils. The following classification by M. Schiibler 
is the most complete we possess, and will enable the 
agriculturist to determine himsclf the description 
of any particular soil by aid of the hints given on 
the page following the tables. 
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Now, to determine the clasa of any soil does 
not require any very profound knowledge of analy- 
tical chemistry. A few readily ascertained facts 
suffice, and the following directions will be useful 
to those unable to consult a trained chemist :— 

1. Take 100 or 1.000 grains of a soil, after 
well drying it in an oil-bath at 250° F., and heat 
it to redness in a platinum crucible, keep up the 
heat for half-an-hour, stirring the mass occasionally. 
Cool, and weigh. The loss of weight is //umtes. 

2. Digest what remains m the crucible in a phial 
with cold, diluted muriatic acid (4 oz. acid to 10 02, 
water to 100 grains soil) for about an hour, shaking 
it from time totime. Filter through a weighed fil- 
ter, and wash with pure water until the liquid pass- 
ing through ceases to be sour. Dry the whole at 
250° F. ; weigh, and deduct the weight of the filter. 
The loss of weight represents the amount of Lime. 

3. The content» of the filter are now carefully 
removed into a tall glass cylinder, and the impalpable 
matter separated from the san and coarser particles 
by repeated washing with water. Stir well, let subside 
for a minute, and pour off the supernatant liquid. 
The impalpable matter thus separated represents the 
clay. Collect in a filter, dry as before, and weigh. 

4. The remainder is Sand. 

- It must be understood that the results obtained 
by the above method will be only approximate, but 
still reliable enough for the purposes of classifieation. 
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CHAPTER V. 


MANURES. 


History of using manures.—First manure, animal and vegetable 
refuse.—A farm in ancient times returned to the field what 
was taken away from it.—A decrease in the outtura first 
perceptible when the farmer exported his produce.—Rota- 
tion of erops forced upon the farmer by the declining 
fertility of the soil.—Fallowing the next step.—The soil 
ovases to be remunerative and requires rest-—The rational 
solution of the difficnity.—The importation of mapare as 
an equivalent for the exportation of produce.— Artificial 
manures; their use and abuse.—Different manures for 
different crops and soile.—Special manares; their natare, 
and relation to the soil —The disappointment which must 
follow their indiscriminate use—~Monetary waste in 
supplying phosphoric acid to a soil already containing it 
in abundance,—An intimate knowledge of a soil necessary 
in order to obtain the highest results by the smallest outlay. 
—-Liebig on manures in their relation to crope and soils, 
~The Minimum Theory—An analysis necessary to point 
out the Minimum. 


Aw instinctive though vague comprehension of 
the requirements of plants induced cultivators 
from the earliest times to spread refuse, animal 
and vegetable, over their fields, in order to main- 
tain their fertility ; and this procedure we cali 
manuring. 

Reverting to the farming of those times, we 
find that the description of manure first employed 
was naturally all the animal and vegetable 
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refuse which accumulated on the farm—the refuse 
of the food consumed by the cultivator, and by 
the animals which assisted him in tilling the 
ground, as also the litter and grass which collected 
on the farm. As these ancient agriculturists culti- 
vated almost exclusively for their own consump- 
tion, we may fairly suppose that the refuse of their 
farme represented nearly all what had been with- 
drawn from the soil ; this refuse, then, was restored 
to it, and in this way the fertility of the land 
was maintained, and may even have increased, 
crops being raised year after year in rarely 
diminishing quantities. 

But when arts and manufactures were intro- 
duced, when fields were deserted for towns, 
when mankind began to congregate in masses for 
which the adjoining fields were unable to provide 
sufficient food, and it had to be supplied from 
remote districts, when farms thus began to 
grow their products for exportation and not only 
for self-consumption—from that time the fields 
commenced to exhibit a gradual decrease in the 
eutturn of the crops—an inevitable result ; for 
thenceforth, year after year, a large quantity of 
imorganic substances, essential to the successful 
cultivation of our food-plants, was removed from 
the soil, and never, or at best but imperfectly, 
geatored—in fact, a portion of the soil was 
exported. 
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As a palliative, the system called “ rotation of 
crops” then came into practice, the soil refused 
to grow the same description of crop year after year 
without receiving back the elements of plant-food 
it had been deprived of; it was temporarily 
exhausted of available substances constituting the 
inorganic plant-food ; it required a period of rest 
to be able to recover and reproduce them in 
an assimilable form from the material stored up in 
it, and nature effected this by the action of 
moisture, heat, and atmospheric air. In the mean- 
time, different crops were grown which derived their 
plant-foud from the soil of a lower stratum, inacces- 
sible to the roots of the first description of crop, or 
which required somewhat different plant-food ; but 
finally it was found necessary to allow the land to 
remain idle altogether fora season, after certain 
intervals, in order to restore the capability of the 
soil of yielding remunerative harvests. This 
system has been called “ fallowing.” 

Notwithstanding all these expedients, however, 
the yield of the crops became perceptibly smaller, and 
the farmer was compelled to resort to other means 
to avert the impending ruin, and the importation 
of manure for the use of farms, as an equivalent for 
the crops and other products which had been ex- 
ported from them, then first came into vogue ; here 
the farmer had at last arrived at the only rational 
principle on which farming for exportation canbe 
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carried on for any length of time without assuredly 

+ and infallibly impoverishing both the land and its 
owner. This is the period when artificial manures 
first came into use and, I may add, abuse. 

The all-important question which every intelligent 
agriculturist desires to solve is, how to stimulate 
the soil so as to obtain, with the‘smallest outlay 
and least Inbour, the most abundant harvests, 
without any detriment to the suil, and without 
injuring the resources of the land. This question 
ean only be solved, and the desired result obtained, 
by using appropriate and sufficient manure, and by 
tilling the soil after each harvest in such a inanner 
as to ensure a thorough mixture of it. 

All intelligent agriculturists agree now that, as 
the constituent parts of the ashes of different kinds 
of plants vary considerably in their proportions, 
so the manures best adapted for their successful 
cultivation must differ accordingly, and specific 
manures were therefure manufactured and sold. 
Thus we had manures for wheat, potato, turnips, 
coffee, tea, &c., which were strongly recommended 
by well-known scientific men. The satisfactory 
results obtained on some particular soil were greatly 
extolled, and the manures were advertised as being 
the most perfect that could be applied, and peculiarly 
adapted to the specified crops. No attention was 
directed to the fact that the success depended 
ltirely upon the constitution of the soil. Num- 
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berless disappointments were the natural conse- 
quence of this indiscriminate application of mw» 
nures without any regard to the particuler 
requirements of the soil. For of all the varieties of 
matter on this globe, there is none perbaps that 
exhibits such a diversity, that differs so much in 
its constituent parts, as the soil of our arable 
fields. There are scarcely two fields—nay, scarcely 
two spots on the same field—which contain their 
mineral constituents in exactly the same proportion ; 
and to recommend, therefore, the indiscriminate use 
of specific manures to the agricultural public, 
must be regarded as nothing short of wilful 
deception. 

To use, for instance, the specific coffee manure, 
which consists chiefly of potassa, for the ferti- 
lization of a soil containing already an excess 
of potash, would be a mere waste of time and 
money, when a small addition of lime and magnesia 
would have the desired effect. Again, what 
benefit can accrue by manuring with superphoa- 
phate of lime a soil containing a large amount of 
phosphoric acid, out of proportion to some of the 
other constituents ? Or who would use lime as a 
manure for a calcareous soil ? 

Ifa soil contains an abundance of potash, lime, 
phosphoric acid, &c., while only a small quan- 
tity of available silica is present, it follows that, 
to make the soil yield remunerative crop, @ 
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cereals for instance, it would be of no advantage 
whatever to supply any additional potash, lime, 
oe phosphoric acid ; they would not tend to in- 
évease the yield ; for, in the absence of silica, the 
plant cannot make use of the large store of the 
other inorganic food constituents, so that any 
additional supply of these substances would be 
simply throwing away money and labour; but 
were a proportionate quantity of available silica, 
the defective element, supplied, we would then 
be giving the only substance necessary to make 
the soil yield most abundant harvests. 

The particular manure, then, required for s 
certain crop, can only be determined by the most 
intimate knowledge of the natural condition and 
requirements of the soil on which it is to be grown. 

Most soils contain one or another of the inor- 
ganic substances required by plants in minutest 
quantity, out of proportion to the others; and 
it has been mentioned that the experiments made by 
Prince Salm Horstmar showed that, in the absence 
of any single mineral in the soil, plants, after 
having exhausted the small quantity contained in 
the seed, will either perish after making a feeble 
attempt to grow, or, as in the absence of phosphoric 
and sulphuric acid, will not bear any seed ; 20 that 
we can conclude from these experiments that an 
ineafficiency of any of these inorganic plant 
obnstitnents in the soil will most seriously inter- 
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fere with ita capability of yielding remunerative 
harvests. 

Liebig, in his “Natural Laws of Husbandry,” 
says with regard to this subject :— 

“A manure will exercise its beneficial action upen a 
field in the most marked manner, when it establishes a 
more suitable relative proportion between the several 
mineral constituents in the soil, because upon this propor- 
tion the crops are dependent. No special argument is 
needed to demonstrate that where a wheat soil contains 
just so much phosphoric acid and potash as will suffice 
to afford the quantity of these two substances required for 
a full wheat crop, and no more (accordingly for every part 
by -weight of phosphoric acid, two parts by weight of 
potash), any additional supply of one-half more, or even 
of double the quantity of potash, cannot exercise the 
slightest. possible influence upon the crop of corn. The 
wheat-plant requires for its full development a certain 
relative proportion of both nutritive substances, and any 
increase of one beyond this proportion makes the other not 
a whit more effective, because the additional supply 
exercises by itself no action. 

‘¢ An increase of phosphoric acid along has just as little 
influence in making the returns greater, as an increase of 
potash alone: this law applies equally to evory nutritive 
substanco—potash, magnesia, and silicic acid ; no supply 
of these substances beyond the requirement of the wheat- 
plant, or its capacity of absorption, will have any effect 
upon ita growth. The relative proportions of the mineral 
substances which the plants draw from the soil, are easily 
determined by analyzing the ashes of the produce. It is 
found by analyses that. wheat, potatoes, oata, and clover 
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receive the following proportions of phosphoric acid, 
potash, lime, magnesia, and silicic acid :— 


Phospherie Lime and Stitele 
Acid, Potash. Magaeda. 


Aci. 
Wheat (corn and straw)..... I 20 OT &7 
Potatoes (tubes) ...........01+ 1 s2 o4s v4 
Oates (corn and straw) ....... | 21 1-03 60 
NOVO sis ccscecsen exe asetieece I 76 40 10 
Average... ... I 265 _vS 30 


4 Supposing wheat, potatoes, oata, and clovor to he culti- 
vated in a field fur four years in succession, oach of those 
plants will absorb from the suil the proportion of mineral 
constituents which it requiros ; and the sum total, divided 
by the number of years, viz., four, shows the average 
relative proportion of all tho nutritive substances which 
the soil has lost. 
a 


If in the formula...... n(10 2°5 15 = 30) 


we determine tho yalue of n, which is meant here to 
designate the number of kilogrammen uf phosphoric acid 
which the four crops have received from the soil, wo find 
for the wheat crop 26 kilogrammes of phosphoric acid, 
for the potato crop 25 kilogrammes, for the oat crop 27 
kilogrammes, and for the clover crop 36 kilogrammies. 
Altogether 114 kilogrammes; multiplying the above 
proportional numbers by this number, we obtain the sum 
total of all tho nutritive substances catracted frum tho 
soil by tho four crops. With the help of these propor- 
tional numbers, we aro better able than before to give 
‘some more accurate explanations. 


“ Suppose that the soil of a certain field contains, in 
an available state, the requisite quantities of phosphoric 
acid, potash, lime, and magnesia to supply the four 

us 


114 


crops stated above, but that it is deficient in the proper 
proportion of silicic acid—containing, for example, for 
1 part by weight of phosphoric acid, only 2} parts of 
silicic acid, in an available condition —this deficiency 
will, in the first place, be felt in the crops of cereal plants, 
whilst the potato and clover crops, on the contrary, will 
not be at all diminished. It will depend upon the weather 
to determine whether this deficiency in the crop of cereal 
planta extends both to corn and straw, or is confined to 
the straw alone. A want of potash, in proportion to all 
the other constituents, will barely affect the wheat and 
oat crops, but it will reduce the potato crop; in like 
manner, a want of lime and magnesia will impair the 
clover crop. 

“If the ground can furnish one-tenth more potash, 
lime, magnesia, and silicic acid than corresponds to the 
given proportion of phosphoric acid—thus, if 

Phosphoric Limeand _ Silicie 
Acid. Potash. Magnesia. piers 


Instead of .....cccccoccce 1 2°5 15 30 
The ground ‘ahold be 
able to furnish......... 1 275 8 1°65 33 
the crops would not turn out larger than before, But 
if, in euch a field, the quantity of phosphoric acid is 
increased, the produce will increase, until the right 
proportion is restored between the phosphoric acid and 
the other mineral constituents. 

“The additional supply of phosphoric acid serves in 
this case to increase the amount of potash, lime, and 
silicic acid in the produce ; but if this additional supply 
exoeeds one-tenth of the phosphoric acid present in the 
soil, the quantity in excess remains ineffective. Up to 
this limit, every pound—nay, every ounce—of phosphoric 
acid supplied, has, in this‘case, a fully determinate action. 
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“If potash or lime alone is wanted to restore the 
right proportion among the nutritive substances in the 
soil, a supply of ashes or lime will increase the produce of 
all the crope—the additional supply of lime effecting, in 
this case, an increase in tho amount of phosphoric acid 
and potash in the augmented produce. 

“ If we find that a soil will not bear a remunerative 
crop of cereal plants, though it remains fruitful for other 
plants, such as potatoes, clover, or turnips, which require 
just as much phosphoric acid, potash, and lime as the 
cereals, we may assume that tho avil had the latter 
substances in cacess, but was deficient in silicic acid. 
And if in the course of two or three years, during which 
other produce is cultivated on it, the land recovers its 
fertility for cereals, this must be because it contained, 
though unequally divided and distributed, an excess of 
silicic acid also, which, during the fallow scason, migrated 
from the places where it was in excess to those where it 
was deficient; so that when the subsequent periud of 
cultivation began, there was in all these places the right 
proportion of all the nutritive substances necded by cereal 
plants. For similar reasons, if peas or beans can be 
cultivated on a given field only at certain intervals—and 
experience shows that skilful, industrious tillage is usually 
more effective than manure in shorfening these intervals— 
we may infer that in such cases the nutritive substances 
were not deficient in total quantity in the whole field, but 
in proper proportion in all parts of the field.” 

It is the minimum quantity of what may be a 
single constituent which regulates the outturn of a 
field and determines its fertility ; and it is by supply- 
ing this minimum constituent—it may be potash or 
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soda, lime or magnesia, phosphoric or sulphuric 
acid, iron or silica—that we can raise any soil to the 
highest degree of fertility it is capable of attaining. 
The means to gain this end are within the reach 
of every one, and the chief question {which a 
farmer must solve, after having selected that crop 
which practical experience and theoretical know- 
ledge convince him as being best suited for his 
fields, is, whether the available inorganic substances 
which serve as plant-food are present in the propor- 
tion in which they are required by the plant. To 
gain this information, a complete analysis, exhibiting 
all the details I have mentioned, should be made, 
which will show any deficiency, by supplying 
which the farmer will induce his lands to yield the 
highest crops they are capable of producing; and 
all that remains for him to do thenceforward, to 
maintain this fertility, is simply to conscientiously 
restore year after year the small quantity of in- 
organic substances withdrawn with each harvesi. 


i” 


CHAPTER VI. 


MANURES AVAILABLE IN INDIA. 


My. R. #1. Elliot on the fature prospects of agriculture in India, 
the want of manure, and the degeneration of man ami 
anijinal.—The fortility of a soi) dependa npon the quantity 
of iuorgauic plant-food which it contains in phyacal 
combination.——-The chief object of agriculture ahonld bo to 
maintain this fertility. —The progreesive cxhanetion of tho 
ecil, under the present system of agricalture m India, 
expressed in figures—Man and snimal part of tho aeil. 

The total consumption of food-staffs by the Indian subjects of 
Great Britain. —Tho ashes, or iuorganic parts of these food 
stuffs, are to be found in human refase.—Tho welfare and 
ultimate oxistence of nations depend upon the proper 
utilization of this fertihzing matter.—Tho calculations of 
Liehig—730 crores of rupees the value of food ateffs cun- 
sumed annually in British India —Tho loss to the com- 
monwealth by the waste of the inorganic constituents 
contained in the refuse of food, which, if carefully restored, 
woald have enabled the suil to yaeld another crop worth 
730 crores.—Pubhe opinion awakcmng to a knowledge of 
the onormous waste going on —The T'ans on the liver 
Pollution Commission —The conservation of human and 
animal refuse 10 India offers no difficultics.—The project 
of a system adapted for all small towns and villages.—M) 
Buck on the utslization of town-refuse at Furrukhabad ~— 
Experiments made in the Deccan with human refuse as 
manure give remarkable reeults, wero than doubling th 
outturn.—Town-refnse adopted an manure for all food- 
stuffs.—Its approximate composition.—Its mode of appli- 
cation 


As an introduction to the chapter on Menures, 
I quote mm eztenso a letter from Mr. Robert HL. 
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Elliot, published in the London Times of the 2nd 
February 1875. This letter paints the future of 
Indian Agriculture in very dark colours indeed, 
and cannot be said to exaggerate existing facts ; 
but it will be shown in the following pages that, 
besides the hitherto untouched stores of fertilizing 
substances in the subsoil, Indian agriculturists 
have many indigenous manures available, but are 
ignorant of their nature and value. The future is 
therefore not quite so gloomy and hopeless as 
would appear, but no time should be lost in intro- 
ducing a different and more rational system of 
agriculture. 


To Tox EDITOR or rue TIALES. 


“ §in,—Will you allow me to direct attention to the 
very serious question of the miserable condition and 
melancholy future prospects of agriculture in India, and, 
at the same time, indicate such remedial measures as have 
been suggested by my practical experience as an Indian 
planter ? , 

‘“‘ As to the facts of the existing condition of Indian 
agriculture, I may observe that they are too well-known 
to require my entering into any lengthened particulars, 
and may be briefly and accurately described by saying 
that, with the exception of land irrigated by rich river- 
water, and of certain wooded tracts where the feed for 
catile is abundant and the agricultural area very limited, 
the people have been living for a very long period, not 
on the interest, but very largely on the capital of the 
soil. Nor does it require many words to show how this 
must be the case ; for if, for instance, yougo into the 
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interior of the province of Mysore—a province generally 
admitied to be above the average of Southern India—and 
examine the scanty manure heaps, you will find that they 
consist almost entirely of the dung of lean cattle, and of 
the ashes of such part of the dung as has been used for 
fuel ; and the value of this manure may be estimated by 
stating that even the dung of grass-fed cattle only, 
contains, out of every 1,000 Ibs., about 11 Ibs, of valuable 
matter. Whence, then, asks the practical agriculturiat, 
is to be supplied the phosphoric acid, me, potash, and 
nitrogenous matter which is carried off the land, partly 
to be eaten by the farmer, and partly to be exported to 
enable him to pay his rent; and whence that vegetable 
matter which is entirely consumed by cattle, but which is 
so necessary, not only fur its constituents, but for the 
effect it has in maintaining the teature as well aa the 
radiating and absorptive powers of the soil’ The answer 
is that there are no means of adequately supplying them 
at all. The land, as we have seen, ws deprived of its 
vegetable matter because that is needed to feed cattle, and 
from the absence of trees there is no means of procuring 
leaves; nor is there any practicable means of supplying 
vegetable manure. It is deprived of its phosphoric acid, 
lime, and nitrogenous constituents, which are but very 
partially replaced by the infinitesimal quantities of these 
substances to be found in the dung of lean cattle, and it 
is deprived of its potash and other mineral constituents, 
which can hardly be said to be replaced at all. And 
what is true of the interior of Mysore is true generally, 
a8 far as our information goes; and were I not afraid of 
wasting your space, I could casily bring ample evidence 
to show that the soil of all India is, with few exceptions, 
bordering on exhaustion. 


"+ Now let ua look at the future agriculteral prospect, 
‘We have seen that the manure at command is both poor 
in quality and small in quantity; but, as the population 
imereases, even these paltry resources must steadily 
diminish ; for, as more and more of the grazing-lands are 
broken up, it is evident that fewer and fewer cattle can 
be kept in proportion to the cultivated area. Even already 
complaints have been made as regards that extension of 
cultivation which, to persons unacquainted with the agri- 
cultural circumstances of the country, seems to be a sign 
of steady progress. And if that is the caso now with a 
population of only about 240 millions, what will the state 
of things be in 20 years, when the people will have 
increased to 293 millions, or, to look a step further, in 40 
years, when we shall have a population of 357 millions ? 
It would seem ridiculous to look on to a further period, 
but the question as to whether the Government should 
tako over the Indian railways now or 80 years hence, makes 
it worth while to point out that, by that time, these exhausted 
soils will have to support about 530 millions of persons. 

“In conclusion, let me state what is practicable, in 
ordor, not to raise Indian soils to a fair state of fertility—~ 
for, unless some undreamt-of manurial resources be dis- 
covered, this would be impossible—but at least to prevent 
matters going from bad to much worse than they are at 
present. 

“In the first place, then, the grazing-lands attached 
to, or in the vicinity of, each village, must not be encroached 
on, unless it can clearly bo shown that they are far in 
excess of the requirements of the community. In the 
second place, wherever it is practicable, each village should 
be compelled to plant, fence, and maintain a considerable 
block of forcet trees, partly to improve the climate and 
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the grening by sheltering it from drying winds, partly 
fer wood for building and firewood, but mainly for the 
supply of that great want in the plains of India, 
sufficiency of leaves, which, by being used as bedding for 
cattle, would absorb the most valuable constituents of the 
manure, and especially of that liquid portion of it which 
is now entirely Jost. 

“ One word more. It is grievous to see how much we 
have failed to accomplish in India owing to the fact of 
our officials knowing nothing about agriculture. Tale 
Mysore for instance. We have governed it for about 
43 yeara, and, if some of our most intelligent Sootch 
factors—acting, of course, in conjunction with the advice 
and co-operation of the most able natives in the country— 
had been employed and allowed to have their way, the 
whole face of the country might now have been altered, 
and its climate largely modified for the better. At a 
very trifling expense it might have been studded with 
woods and plantations, its manurial resources and grasing 
capebilities largely increased, and its agricultural ares 
kept well and evenly within the bounds of its manurial 
resources. Does any proprietor here allow moor and 
graxing-land to be enclosed and broken up without seeing 
that suitable plantations are formed both for wood and 
shelter, that the cultivator has the means of doing it 
justice, and that such restrictions are imposed as will 
fairly protect him from having his land run out and 
utterly destroyed ? Why, then, should the greatest landed 
proprietor in the world—Her Majesty the Queen—bave 
her Indian estates managed on principles exactly at 
veriance with those which are generally accepted here ? 


Obedient! ; 
Clifton Pook, Kelso.” RORERT H. RLLIOP. 
1¢ 
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But though the above letter proves the great want 
and the importance of manures in this country, it 
would be useless to discuss in a book specially 
written for India the advantages of manures that are 
not available to the Indian agriculturist, and I will 
therefore confine my observations to such materials 
only as are easily accessible to him. 

It must be remembered that the fertility of a soil 
depends upon the quantity of fertilizing elements 
which it contains in physical combination, and that it 
should be the chief object of agriculture to maintain a 
balance of these substances in sufficiently large quan- 
tities to enable the soil to yield remunerative crops. 
The average yield of wheat-lands in India is 660 Ibs. 
of grain and about 1,650 Ibs. of straw per acre ; 
and the loss sustained by the soil will amount to 
about 8 Ibs. of phosphoric acid, 15 lbs. of potash, 
and 50 lbs. of silica, besides the other minor 
mineral constituents. If we now assume that the 
soil contains within reach of the plant a thousand 
times this quantity of mineral plant-food, the roots 
of the plant will find, in the following year in every 
part of the soil, a thousandth part less of nourish- 
ment; and supposing climatic influences to be exactly 
the same, the soil will naturally yield a smaller crop 
in the next year, the proportion to the previous 
year’s outturn being 999: 1,000. That is to say, 
250 years hence the outturn would be reduced by 
one-foorth. But it having been assumed that dil 
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the fertilizing ingredients are in a state of physical 
combination—while, in fact, only a small portion of 
them are so—the declension will be more rapid. 
To keep, therefore, a sufficient working balance in 
the soil, we have to return every year the amount 
of mineral constituents we withdraw with the 
crops. 

The soil sustains by its produce man and beast ; 
and the connection between the fertility of our 
fields, and the residue of the consumed food raised 
therefrom, is so intimate, that we cannot safely 
and rationally regard the one without the other. 
The total population of India under direct English 
administration amounts to about 200 millions. If 
we allow now only 2 Ibs. a head per day of food- 
stuffs, and value it at the rate of 20 Ibs. per 
rupee, we find that 400 millions of pounds of 
food-stuffs a day are consumed in British India, 
representing a value of 2 crores of rupees, or 730 
crores per annum. 

The ashes, the mineral constituents of this 
enormous quantity of food, that have heen with- 
drawn from the soil, are almost entirely contained 

in the refuse of the food, in the excrements of man 
and animal ; and it is to this valuable manure, which 
jas been so universally neglected (except in China 
and Japan), that I would draw the chief attention 
of my readers. For it is upon the proper utilizs- 
fion of the enormous quantity of this fertilizing 
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matter, that the welfare and existance of aj 
countries depend ; and it is to the reckless sad 
lamentable waste of homan refuse that Indis owes 
the exhaustion of her soil. 

Liebig says with regard to this subject :-—“ If we 
could collect, without the least loss, all the solid and 
fluid excrements of all the inhabitants of towns, and 
return to each farmer the portion arising from the 
produce originally supplied by him to the town, the 
productiveness of his land might be maintained 
almost unimpaired for ages to come, and the exist- 
ing store of mineral elements in every fertile field 
would be amply sufficient for the wants of the 
increasing populations. Atany rate, that store is at 
present still sufficient to do so, although the number 
of farmers who take care to cover, by an adequate 
supply of suitable manures, the loss of mineral mat- 
ters sustained by the land in the crops grown on it, 
is but small in proportion to the whole agricultural 
population. However, sooner or later the time 
will come when the deficiency in the store of these 
mineral matters will be important enough in the 
eyes of those who are at present so void of sense 
as to believe that the great natural law of restoration 
does not apply to their own fields ; and the eins 
of the fathers in this respect will also be visited 
upon their posterity. In matters of this kind, 
inveterate evil habits are but too apt to obscure 
our better judgment. Even the most ignorant 


nt is quite aware that the rain falling upon 
his dung-heaps washes away a great many silver 
dollars, and that it would be much more profit- 
able to him to have on his fields what now poisons 
the air of his house and the streets of his village ; 
but he looks on unconcerned, and leaves matters 
to take their course, because they have always gone 
on in the same way.” 

Food-stuffs worth 730 crores are, we have eati- 
mated, annually consumed by the Indian popula- 
tion, being entirely the produce of India’s soil ; 
and more than 20 crores of rupees was the income 
Government realized in 1875 as land-revenue. 
The mineral constituents of all these food-stuffs 
have been wasted for centuries, and are irrecoverably 
lost to the soil, which has received virtually nothing 
in return for all it gave, and the total loss which 
the Indian Empire and the commonwealth of its 
people have suffered in consequence up to the 
present time must be stupendous. 

The careful restoration of human refuse to the 
soil, such a8 is practised in China and Japan, would 
have the effect of annually returning to the soil a 
quantity of fertilizing matter sufficient to raise a 
crop worth 730 crores-of rupees, while non-restora- 
tion would, on the contrary, result in so much loss 
, 4 the commonwealth. The Times, in an article 
on the River Pollution Commission and on 
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the importance of human fertilizers, expresses 
itself as follows :-— 


“Every well-wisher to England, who reflects upon the 
great sewage question and its present condition, must feel 
humiliated by our national and willing helplessness and 
shortcomings as regards the disposal and utilization of this 
our vast food-producing treasure. The blundering from 
beginning to end has been immense. Our sanitary reform- 
ers, in their laudable} desire to preserve our health, 
abolished our cesspools, poisoned our rivers, and deprived 
us of the only cheap and effective means for fertilizing 
our fields and filling our stomachs. 

‘SA jury of Chinamen would pronounce us guilty 
of suicidal insanity, for in China their 400 millions 
of peoplo depend mainly on human sewago for the pro- 
duction of their food ; they do not, like us, purchase bind’s 
dung from Peru, or import the antiquated dust and ashes 
of foreign men and animals. Every one in Britain 
believes in the sheepfold, but about the manfold, which is 
superior in its effects and results, there has been complete 
apathy.” 

No elaborate and expensive schemes, no extra- 
ordinary ingenuity, is required to make the utiliza- 
tion of human fertilizers practicable. It has been 
brought to perfection in China and Japan, and I have 
no doubt that a careful study of the method adopted 
in those countries could enable us to introduce it 
into India without any considerable alterations. 

In villages and small towns especially, the con- 
servation of all refuse matter for agricultural pur- 
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poses is really a very simple matter, and attended 
with very little trouble. I would select a high-lying, 
dry piece of ground ata convenient distance from 
the village or town, and have three pits dug, each 
of sufficient dimensions to contain double the 
estimated amount of human refuse and sweepings 
that could be collected during a year. All the 
refuse of the village—nightsoil, house-sweepings, 
street-acrapings, garbage, ashes of fuel (which, con- 
sisting mostly of dried cow-dung, is a valuable 
straw-producer)—in short, refuse of all kinds— 
should be thrown into these pits, and a layer of dry 
earth pugover so as to cover each day’s collection. A 
simple, inexpensive shed erected over the pits would 
enable this disposal being continued during the 
monsoons. When a pit is full, it should be covered 
with a layer of earth six inches thick; and the 
refuse should then be allowed to remain there 
a whole year in order that it be totally decom- 
posed, after which it will be available for use, 
having the appearance of black mould ; there will 
be nothing left which could be repugnant even to 
the most sensitive nerves. 


There can be no doubt that the ryots would but 
only too gladly avail themselves of this manure, 
and they should be allowed to carry away as much 
as they liked, in exchange for an equal quantity of 
earth. After a couple of years s trifling charge could 
de made upon each basket, the revenue thus derived 
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going towards defraying the expenses of the estab- 
lishment maintained for this purpose. Having three 
pita, each holding fully a year's collection, there 
would be one pit in use, another containing the refuse 
of the previous year in process of decomposition, 
while the third contains available manure. 

There are some towns in India where the utili- 
zation of human refuse is carried on systematically ; 
Furrukhabad for instance. From a report of 
Mr. E. C. Buck I abstract the following, which 
will confirm what has been repeatedly advanced, 
that the value of human refuse as a manure cannot 
be over-estimated. He says :-— : 


“The Kachies are a well-known class of cultivators in 
the Doab, and correspond to the class known as market- 
gardeners in England. They are seldom found except im 
the vicinity of large villages or towns, in which manure is 
plentiful and easily accessible, because the crops which 
they are skilled in producing are all crops which require a 
large supply of manure. By this system three crops van 
be produced on the same ground every year :—Mukka, 
or Indian corn, is grown in the rains ; potatoes at the 
commencement, and tobacco at the end, of the cold 
weather. The gross outturn of these three crops is valued 
at between 300 and 400 rupees in some years. A potato 
crop sometimes weighs 150 maunds to the acre, and selis 
for 1 or 1} rupee a maund ; on the other hand, the cost 
of cultivation is great. The area under this triple crop 
im one year in the vicinity of the city was 1,312 acres. 
Land wader such heavy cropping as this requires to be 
enustained by a very large supply of manere. The Kachin 
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obisin the necessary manure from the city, whence it is 
generally brought iu sacks by buffaloes or bullocks, and 
deposited on the fields at the end of the rains, just before 
the potatoes are planted. The bullock-loada were counted 
fe a very large number of fields during one season. The 
-~wumber per acre was seldom lesa than 400, never less than 
300, and often much in excess of 400. Assuming that 
the number of the loads per acre is on an average 350, the 
amount of manure required for 1,312 acres is reckoned, 
in bullock-loads, 350 x 1,312=-469,2U0. The manure 
deposited can hardly have been less than 4(4),000 loads, 

“A different rent is charged for land to which manure is 
accessible, and for land to which it is not accessible. The 
land close to the village site, which is frequented by the 
villagers for purposes of nature, is rented at three times 
the rate at which land near the boundary of the villages 
ia rented, and land which is out of the reach of suck 
adventitious manure. [or manured land round village 
sites, Kachies generally pay frum 15 to 20 rupees an acre. 

“ Now, at Farrukhabad there is a well-marked rise in 
the rates as the city 13 approached, which rise is due to 
the.supply of manure and the presence of Kachies. The 
rates spring from 5 and 6 rupees an acre outside the 
manure line, to 10 and 12 rupees within it. Within the 
city, where manure is most abundant and accessible, they 
rise to 20 rupees, and in « limited number of fields lying 
op either side of adrain from which liquid sewage is 
baled out on the land, they rise to 30 and 40 rupees ax 
acre. The difference between the rental calculated af 
spanured rates and at ordinary rates, in and around the city, 
cannot be less than 40,000 rupees. That this estimate is 
not an improbable one, may be proved by s similey 
cplonlation for one of the district pergunpahe. 

17 
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“+ Mr. Elliott, Settlement Officer of Furrukhabad, found 
that the following were the prevailing rent-rates for good 
irrigated land in the pergunnah of Kanouj :— 

Fully-manured land, clusc to site, Rs. 10-8 por acre. 

Partially-manured, further from site, Rs, 7-8 per acre. 

Little ur never manured land, distant, Rs. 5-4 per acre. 

“Mr, Elliott expressly states that the difference between 
these rates is duc to difference in the supply of manure, 
and in distance from the village site, and not to difference 
in natural soil. 

“T may state, as an example of the way in which the 
rent of land may be enhanced, that sume fields which wero 
trenched and manured some four or five years ago at 
Cawnpore, and which belong to the Municipality, are now 
rented to Kachies for 40 and 50 rupees an acre, whereas 
previously they had only fetched 10 and 12 rupees an 
acro.” 


From other parts of India also, statistics are 
available of the utilization of town-refuse, but the 
quantity used is only a drop in the ocean when 
compared with the total annual loss :— 


Mr. Halscy reports that town-refuse was highly effica- 
cious for sugarcane, jowar, sorghum, Indian corn, melons, 
cabbages, and many other garden crops. 

The Assistant Commissioner of Cotton, East Berar, 
says that at the Umroota farm, soil, manured with town- 
refuse, yielded 101 Ibs. of clean Hingunghat cotton per 
acre, against an outturn of 25 Ibs. from unmanured land. 

Tho Commissioner in Sind says of this manure that 
“the gardeners of Sind, who are almost invariably 
Banians, aro well acquainted with its use.” 

Tn Surat, nightsoil, mixed with ashes, has been sold to 
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Hindu and other cultivators, and is used by them without 
the least prejudice as the best manure for cultivating 
jowari, vegetables, and fruit-troes. 

In the Doccan, nightsoil has long been utilized under 
the name of sonkhud, § golden manure.’ 

In Barabunki, the public latrine refuse is sold, in a 
semi-moist state, to cultivators who use it chiefly for their 
sugarcano and wheat-lands. It is used also by Murans 
cultivating cabhages and cauliflowers, for which if is 
regarded as the best of manures. 


The results obtained by the utilization of human 
fertilizers have been so remarkable, that it is a 
matter of surprise that the subject has not attracted 
public attention before. Some experiments made 
with village sweepings and nightsoil on the black 
soil of the Deccan, showed the following remark- 
able results :— 

“The ground had becn slightly manured the scar 
previous ; in 1873 the ground was prepared by ploughing 
several times and laying up in ridges, as as the custom 
for’ planting sugarcane in the country ; plots were marked 
off ten yards wide, and the manures applied to every 
alternate plot, the alternating plots being left without 
manure. Artificial manures and guano were applied at 
the rate of 4 ewts. per acre—estimated cost per sere 
Rs, 28 ; nightsoil, 10 tons per acre—estimated cost Ha, 20; 
village sweepings, 20) tons per acre—estimated cost Rs. 20. 
The results are as under :-— 

Land with no manure yiclded per acre 19 tons by 

weight of sugarcane. 

Land manured with village sweepings, per acre 41 tons 

5 cwts. by weight of sugarcanc. 


Lami mesured with crude nightaoil, per acre 48 toms 
2 cwta. by weight of sugarcane. 
Land manured with nightsoil supplied in irrigation water, 
per acre 49 tons 6 cwts. by weight of sugarcane.” 

The use of nightsoil produced an increase of 
29 tons 2 cwts, over the unmanured plot ; and when 
we consider that this increase represents some- 
thing like Rs. 150 while the outlay on manure was 
only Rs. 20, we cannot but admit that rational agri- 
culture with inexpensive manure ought to be one of 
the most remunerative undertakings for a capitalist. 

Nightsoil and village sweepings are suited as 
manure for all crops and food-stuffs consumed by 
mankind, as they contain all the mineral constituents 
of plant-food. The composition of a manure consist- 
ing of human and animal refuse, village sweepings, 
and dry earth prepared in the manner detailed 
before, would almost equal that of farm-yard 
manure, the ashes of which have been shown by an 
analysis by Liebig to consist of the following 


percentages :— 
Potash .... .0. & ww St oe “sient 4 ST 
TAGS eavetcacicdiccindatesicnceienn caste aiieiaes sae 82 
Oxide of Tron ......sccssscsccceressscccesccscosenes one 1D 
Chioride of Sodium .........0.. 10. csecessconen 27 
Phoaphorio Acid ........scscscccssssereseeneceseeses 64 
Bulphurio Acid ........cccccrsscccsssencesencnesssves 36 
Carbonle Acid ....ccssssrcsevsessscsssscsceccossnnn 4% 
Sand and Sillom.... c..rcccscccrerscccersccncsessecers 664 
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If, in addition to these mineral fertilizers, we 
consider that the organic matter present in such a 
compound would average about 20 per cent., and 
contain a high percentage of nitrogen, we cannot 
value it too highly. From the results of careful 
experiments made in Europe with farm-yard 
manure and poudrette, I estimate that an applica- 
tion of 10 cart-loads of this village manure to an 
acre would increase the outturn of wheat by about 
250 Ibs., of rice by about 300 lbs.—z.¢., the present 
outturn would be increased by about one-third. 

This manure should be applied broadcast over 
the field as top-dressing, either shortly before or 
shortly after the seed has been put into the ground, 
and will have an immediate effect upon the crop, 
as all its component parts are always in a high 
state of fitness to serve as plant-food. 
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CHAPTER VII. 


EARTHY PHOSPHATES AND LIME. 


The importance of phosphoric acid as the predominating 
mineral constitacnt of the seed —Bones are the principal 
suurce of phosphorie acid.—Their composition.— Bones 
the chief necessity of high agriculture.—Their behaviour 
to pore water, and to water containing carbonic acid.— 
Their comparativo solubility depends upon their state of 
division.—Tho solvent action of carbonic acxnd upon bone 
phosphates in solutions of common salts, saltpetre, and 
ammonia.—Superphosphate of lime.—Coprohites—Phoe- 
phoric acid, the chief loss sustained by the soil of India.— 
Its application to the suil will double the outtarn.—The 
use of phosphoric acid in Chesbire.——-Tho action of super- 
phosphate is immediate, and chiefly confined to the upper 
layors.~-Bone-dust, on the contrary, penetrates deepor, and 
requires some years before the maximum result 1s obtain- 
ed.—Mr. Robertson’s experiments with bone-dust.—Soils 
most profited by bone-manure.—The action of phosphates 
on soil and plant.—Quantity used per acre, ; 

Lime.—Its extensive use as a manure.—Its composition.— 
Kunkur.—Quicklime.—Action of lime on clay and soils in 
general.—The liboration of alkaline silicates from their 
unassimilable compounds.—Lime a powerful aid to tho 
mechanical operations of agricolture.—Shcll-sand.—Ite 
extensive usein Ireland and France——Quantity nsed per 
scre.—Lime increases the assimilable store of inorganic 
plant-food, resulting in a corresponding increase of the 
outturn,—Its use must go hand in hand with a careful 
restoration to the soil of what is withdrawn.—If not, lime 
will enrich the father and impoverish the son.—Experiments 
of lime-manuring at Oberbobritesch—-Mr. Robertson's 
experiments on the Madras Modcl Farm,—Quicklime bas 
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the greatest effect on stiff, clayey, or mamhy ectla—The 
permanent improvement of the soil effected by lime, and 
its effucts upon different crope.—The action of lime on soil 
and plant. 


Tne importance of phosphoric acid as an easen- 
tial and predotninating constituent in the seed of all 
our grain crops, has been amply discussed in pre- 
vious pages, and will doubtless be fully recognized. 
Any substance which contains this mineral acid in 
appreciable quantities, must, therefore, be consi- 
dered a most valuable manure, and specially adapted 
for India’s soil, which, by the existing system of 
agriculture, has lost more of this constituent than 
of any other. 

Bones, the frame-work of human beings as well 
as of animals, are the chief source of phosphoric 
acid available to the agriculturist. Their com- 
position varies within certain limits, but the 
following table given by Dr. Thomson represents a 
fait average cunstitution :— 





Ileum of a lleum of Vertebres of 

sheep an Ox. a Haddock. 
Organic Matter ....... 433 ; 485 wa = GS 
Phosphate of Lime. O&ré 452 661 
Carbonate of Lime 45 < 61 c- 36 
Magnesia .. ... 10... + OD (r2 (r8 
Boda . tases « nee os ‘ OZ ors 
Potash ...  sesscscossnsee OB] .. rl ; 8 
99 8 1003 100r8 


The great value of bones, then, os powerful 
fertilizers is evident from the above, and their use 
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as such has long been recognised in Europe, 
especially in England, where they have been greatly 


instrumental in maintaining the high returns. 

Earthy Phosphates, being insoluble in pure 
water, could not assist in the nourishment of 
plants, were it not for their peculiar property of 
becoming soluble in water containing carbonie 
acid; but even then their solubility is very 
emall (four thousand parts of water containing 
carbonic acid dissolving only one part of finely- 
divided Phosphates), and depends upon the fine- 
ness of their division ; so that the finer the bones 
are broken up, and the larger the percentage of 
carbonic acid in the soil, the more rapid will be 
the decomposition. 

A whole bone, or even coarse fragments, will 
remain several years in the soil without their 
volume being reduced to any appreciable degree. 
The organic substances will, of course, be decom- 
posed, but they will be distributed over the field 
before the carbonic acid, the result of their decay, 
can exert any great solvent action upon the bones, 
the contact surface of which is not very great. 

But if bones are finely pulverized, they not only 
permit a much more uniform distribution over the 
field, but the contact surface is so great—every 
particle of the powder being exposed to the solvent 
action of carbonic acid and moisture—that even in 


the first year of application the plant receives the 
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falf benefit of the increase in the available amount 
of this plant-food. This solvent action of carbonic 
acid shows us the importance of decaying organic 
matter in the soil; and, as a consequence, a suil 
containing 10 per cent. of organic matter will 
Gissolve double as much phosphate of lime as one 
containing only 5 percent. This peculiar property 
of carbonic acid is shared also by other substances, 
the principal of which are common salt, nitrate of 
potash, and ammonia salts. The presence of these 
salts in the soil is therefore conducive to its 
fertility not only’ by virtue of being themselves 
elements of plant-food, but chiefly by possessing 
digestive powers, as it were, to convert other 
inorganic fuod-elements into a fit state for assimi- 
lation by the plant. 

It is, however, often very desirable to obtain the 
earthy Phosphates contained in bones in a soluble 
form at once, and for that purpose crushed bones 
are subjected to the action of sulphuric acid, which 
converts the insoluble phosphate of lime into a 
soluble salt. This preparation is called super- 
phosphate of lime, and contains generally 25 per 
cent. of phosphates soluble in water. 

The use of bone-dust or superphosphate of lime 
is entirely unknown among native agriculturists, 
while the high prices of English manufacture must 
hhave deterred many of the more enlightened land- 
holders, who were convinced of its advantages, from 

18 
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trying it.. But both bone-dust and superphor 
phate are now prepared in Bombay by the Western 
India Chemical Works Company, and can be obtein- 
eq from them, I believe, at Re. 60 per ton for 
bone-dust and Rs. 80 for superphosphate. 

Another source of phosphoric acid is available to 
the Indian agriculturist, namely, the deposits of 
fossil-bones, the remains of bygone animal genera- 
tions, which have been discovered in several parts of 
India. These coprolites, as they are termed, contain 
a vast store of phosphoric acid, and will become 
very important in course of time When their agricul- 
tural value will be duly recognized. 

Fossil-bones, even when finely divided, are 
very little acted upon by the usual solvents of 
earthy phosphates, and therefore require to be 
converted into Superphosphate before being applied 
to the land. 

Tt has been shown that the chief mineral plant 
constituent lost by the soil of India has been 
phosphoric acid. The system of manuring with 
the ashes of grass, straw, leaves, and similar matter, 
has always restored to the soil a small quantity of 
potash, lime, silica, and magnesia ; but the store of 
phosphoric acid has been continuously reduced year 
by year,partly by the total non-utilization of human 
refuse, partly by the custom of using dried dung 
as fuel—a practice which has for centuries deprived 
the soil of one of its most legitimate manures. 
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The great fertilizing value of earthy Phos 
phates, containing, as they do, the chief mineral 
element wanted for our grain crops, will therefore 
be clearly apparent. The majority of soils under 
cultivation are deficient in this inorganic plant- 
food, so that every pound now added will 
stimulate the soil, and have an immediate effect 
upon the outturn. 

We may safely maintain that bone-manure 
has contributed more to the large outturns of 
the soils in Europe, than any of the other im- 
provements that science has recommended to the 
agriculturist. Its application to soils deficient in 
phosphoric acid doubled the outturn there as if 
by a miracle ; and the effect is not spasmodic 
and temporary, for, under a judicious treatment 
and a close observance of the Principles of Rational 
Agriculture, this fertility has been preserved up to 
the present day. 

Among some of the earliest applications, the use 
of bone-manure in Cheshire is worthy of particular 
remark, it having been applied there to pastures, 
exhausted by having supplied for centuries milk, 
butter, and meat, the mineral constituents of which 
~phosphoric acid being the principal—have regu- 
larly been consigned to the sewers of London, and 
were thus irrecoverably lost. 

An application of 80 ewts. of bone-dust per acre 
dacreased the value of these pastures from 10s. or 
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15s. to 80s. or 402. per acre, and the effect of this 
hingle application was felt even after the lapse of 
twenty yeare, when the rent was still two or three 
times the amount paid before its application. 

The practical agriculturist, in choosing between 
bone-dust and superphosphate of lime, will be 
guided by the objects he has in view—whether, 
that is, he wishes immediate or prospective resulta, 
4nd intends growing plants that are surface or 
subsoil feeders. For the action of superphos- 
phate is immediate (and, as it can be obtained 
in a coarse powder, it is moxt advantageous to 
sow it with the- seed), and has the greatest effect 
upon plants that are surface-feeders, for it 
never penctrates deep into the soil; it is special- 
ly adapted for all cereals and garden vege- 
tables, the effect of it bemg equal to the best 
Peruvian guano. Bone-dust, on the contrary, is 
most effective two or three years after applica- 
tion, and penetrates far into the subsoil beiore 
it is decomposed and retained by the capillary 
attractive power of the soil ; hence it is best suited 
for root-crops (such as turnips, &c.), all subsoil 
feeders, and fruit-trees. 

The expenditure incurred in the purchase of 
bone-manure will be repaid the farmer many 
fold in the increased outturn, and its pecuniary 
advantages will be evident from the undermentioned 
results of an experiment made and reported te 
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Government by Mr. Robertson, the well-known 
Superintendent of Government Model Farms, 
Madras -—~ 





This is evidently the result of its application in 
the first year only, but the outturn will, of course, 
be still greater in the two following years. 

Bone-manure will be most remunerative when 
applied to light or loamy soil; if applied to a 
clayey soil, care should be taken that the land is 
well-drained and ploughed, and also that a sufficient 
quantity of organic matter, such as straw, gras, 
&c., is present; for this not only facilitates the acceas 
of air into the soil, but supplies by its gradual 
décay the carbonic acid that is so essential a solvent 
of the Phosphates. 

Straw, grass, and similar other matter should 
never be burnt on a clayey soil, but always ploughed- 
in whole. As calcareous svils already contain 
large stores of phosphoric acid, the addition of bone- 
manure to such is unnecessary, and will cause 
no perceptible increase in the outturn. The 
best manure for such soils is the compost Town- 
Manure. 
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A reference to the table showing the average 
composition of bones will explain their powerful 
action upon vegetable organism ; for they not only 
contain some of the most essential inorganic plant- 
constituents, such as phosphoric acid, lime, and 
magnesia, but also contribute greatly to the develop- 
ment of the plant by the large quantity of organic 
matter they contain, nitrogen alone amounting to 
over 5 per cent. Its effect in so largely increasing 
the outturn of all nitrogenous food-stuffs, especially 
cereals, is therefore due partly to its supplying 
the soil with phosphoric acid, the chief. mineral 
plant-food required by the seed, and partly to 
the large quantity of ammonia the plant derives 
from it in addition to that obtained from the 
atmospheric air. The amount to be applied 
to an acre will depend upon the means of the 
farmer ; but generally one to two tons of bone- 
dust at first, and then an addition of half a ton 
every tenth year, will give the best results, for 
it must always be remembered that the more 
liberally the soil is treated, the larger will be 
the returns. 


Lig. 


One of the most important and extensively-used 
raineral manures is undoubtedly Lime. Property 
speaking, it can scarcely be called a manure, 
in the narrow sense of ite meaning, as the chief 
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advantage in its use consists in its powerfal action 
upon silicates. Lime—tuntur, as it is called in 
Fndia—is the common denomination of a mineral 
more correctly spoken of as carbonate of lime, 
which ie met with in all parts of the world ina 
more or less pure state. 

The purest carbonate of lime contains in a 
caustic state 56 per cent. of lime and 44 per cent. 
of carbonic acid. Such a pure mineral is, however, 
seldom found in India. Carbonate of lime is 
generally met with in the state of nodules, called 
kunkur, which contain a large proportion of foreign 
matter, chiefly silica, alumina, phosphates, iron, and 
magnesia. If these nodules of impure carbonate of 
lime are exposed to a great heat, the carbonic acid 
will separate from the lime and be driven off into 
the air, leaving the lime in what is-called its caustic 
state, commonly known as quicklime. 

Quicklime, when sprinkled over with water, or 
otherwise exposed to the influenceof moisture, begins 
to swell, breaks up spontaneously into small pieces, 
and falls finally into an impalpable powder, called 
“ slaked lime.” If, in this state, it is added to 
clay, diffused through water, the mixture thickens 
almost instantaneously, and, if suffered to remain 
for some time, muriatic acid will dissolve the clay, 
previously unacted upon by that medium, into a 
gelatinous mass. The caustic lime had combined 
with the elements of the clay, and liberated the 
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alkalis and silicates from their powerful chemical 
combinations. 

We will understand now ite action upon the 
arable soil, the clay of which represents the greater 
portion of inorganic plant-food in chemical combi- 
nation. The action of moisture and atmospheric 
air, as we have seen, converts yearly a percentage 
of this store into that state of physical combination 
in which alone it is available to the plant, and all 
the mechanical operations of agriculture have as 
their principal object the facilitation of this natural 
decomposition. 

But the addition of Lime to the soil will liberate 
in a single year more inorganic plant-food from 
their chemical combinations, than moisture, atmos- 
pheric air, and the mechanical operations of 
agriculture can in a century. Carbonate of 
lime in its unburnt state possesses the same 
property as quicklime, namely, it decomposes the 
alkaline silicates ; but as it acts much slower than 
quicklime, and must be finely powdered to have 
full effect, it is generally much more economical 
to burn kunkur and slake it into an impalpable 
powder. 

Another important source of lime available to 
the Indian farmer is the shell-sand which abounds 
on the sea-coast. Some of the shell-sand near 
Bombay, I have found, contains as much as 70 per 
cent. of pure carbonate of lime in the shape of small 
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fragments of broken shells, an appreciable quantity 
of animal matter, and small quantities of soda, 
potash, and magnesia ; 25 per cent. only being sand. 

We learn from Johnston that shell-sand is not 
only extensively utilized in Ireland and on the 
coast of Cornwall, whence it is transported to 
some distance into the interior, but that on the 
coast of France also it is procured in large quanti- 
ties, and is in great demand by inland farmers, who 
use it at the rate of 10 to 15 tons per acre. 

The shell-sand found on the coasts of India 
will prove a cheap and valuable manure for all 
heavy soil, which it will not only decompose, 
but render more porous, and thus better fitted for 
higher cultivation. All clay soils will be largely 
benefited by it ; and, being so cheap and easily 
obtainable, 1 have no doubt but that its utility has 
only to become known to ensure its extensive use. 

Shell-sand will prove a most useful manure 
for grass-lands, and, where available, 1 would 
recommend its use largely, for it will extirpate all 
weeds, all sour and harsh grasses, and produce 
a sweet herbage which will well repay the trifling 
additional outlay. 

Several other Indian sources of carbonate of lime 
might be mentioned, but I am not sufficiently 
sequainted with their nature or the extent of their 
existence to mention anything more than the fact 

Reverting to kunkur, it has been said that it can 
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be applied to the soil in two different ways—eithe? 
in a finely powdered state, when its effect is slow; 
arriving at its maximum perhaps five or six years 
after application ; or in the burnt state, when it will, 
as siaked lime, have an almost immediate — 
upon the outturn. 

The quantity to be used per acre depends wails 
upon the peculiar nature of the land. Clayey soils, 
for instance, will require lavish treatment, as also 
wet or marshy lands; but some circumspection 
is necessary when light and sandy soils are in 
question, as an excessive quantity is very often 
productive of temporary sterility. 

The depth of the soil will also regulate the 
quantity : the deeper the arable soil, the more lime 
will it bear. A clayey or marshy soil will require 
about 8 tons, or 25 candies, of quicklime, while on 
a lighter soil 5 to 6 tons will be sufficient. This 
will serve as the first application, but every fourth 
year an additional quantity should be supplied, 
when 2 tons, or 6 candies, will be sufficient for a 
heavy, wet soil, and 1} or 1} ton for lighter 
soil. 


The application of lime-manure on a large 
scale must be attended by a more rigid obser- 
vance of the natural Laws of Agriculture, and 
it especially demands an adequate return to the 
land of the elements it is deprived of. For 
should lime be used, and such restitution not be 
mede, almost all the remaining store of mineral 


147 


fertilisers would be rendered available under the 
powerful influence of lime; the soil would yield 
magnificent harvests for about twenty years, 
exhausting ite entire resources in the effort, but 
followed by a reaction that would permanently 
incapacitate it from yielding remunerative harveats, 
and there would be nothing left but to abandon 
it as hopelessly sterile. Experiments have been 
made in Europe with the above results, and if 
thenceforward became a proverbial saying that 
lime enriches the father and impoverishes the son. 
. But when the soil is liberally treated, and a 
careful restoration of the elements withdrawn is 
substituted for the present system of wanton 
waste, the application of lime will always be 
followed by the highest results, permanent in 
their nature. Some experiments made in Saxony, 
by Traeger of Oberbobritzsch, show the following 
very remarkable result in favor of quicklime :— 


Lime Manuring (110 cwts. Quicklime). 





Produce per Acre 
Manured with Lime. 
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Equally good results have been obtained ia 


India by lime-manuring, as the following 
experiment by Mr. Robertson at Madras shows >—~ 





Inereare due to 
Manure. Value of 


Grain. {| Straw. 














° Ibs. Ibs. | Bs. a. p.| Re @ p. 


703 | 5,022 3% 910 18 9 10 


ey 





Quicklime should be used for all clayey 
and marshy soils as soon as slaked, spread 
equally over the field, and then ploughed in 
at least three months before the next crop. For 
use on grass-lands and on light soils, quicklime 
should be allowed to fall to powder by the moisture 
of the atmospheric air alone ; only when the air is 
too dry may it be slaked with water, but it should 
be exposed to atmospheric action at least a couple 
of months before use, as otherwise it will destroy 
the herbage, and deprive the light soils of their 
organic matter in too great.a ratio. But no such 
precautions need be observed when carbonate of 
lime is employed. 

Theadvantages attending the use of Lime-manure 
consist not only in an increase in the outturn, but 
in the improvement of soils to auch a degree as to 
enable them to grow superior crops; an average rice 
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seil will then yield an abundant crop of wheat, s 
‘wheat soil will become capable of growing tobacco, 
&c. The soil will become more grateful for 
manures, and maximum resulta will be obtained 
with s minimum of outlay. 

It is said that the grain of the cerealia are 
especially benefited by a lime-manure. The 
husk is stated to be thinner, the gram heavier 
and yielding more flour, which is richer in 
gluten. Also potatocs have been found to be 
more mealy. In fact, such favorable accounts 
are numberless. Dut on flax lime appears to 
have a deleterious action, as some have stated that 
it injures the fibre of the stem. 

Slaked lime, being an impalpable powder, is 
apt to be washed into the subsvil, and limed 
lands should therefore be deeply ploughed every 
third or fourth year. 

The different properties of lime, to which we 
must ascribe all the favorable results of its applica- 
tion, are of a complicated nature, and it is difficult 
to say to which of them it owes most of its repute. 
Its mechanical action of rendering heavy soils lighter 
and more porous, and therefore more permeable to 
the influence of moisture and atmospheric air, may 
sometimes be as important as its chemical action, 
which may briefly be said to consist—first, in its 
being an important ingredient of inorganic plant- 
food; secondly, in’ its decomposing the insoluble 
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silicates, and liberating the alkalis and other mine- 
ral food constituents from their unassimilable com- 
binstions, and converting them into available 
plant-food ; thirdly, its decomposing rapidly any 
inert organic substances which may be present ; 
and fourthly, in its neutralizing all acids or other 
compounds injurious to healthy vegetation. 
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CHAPTER VIII. 


GYPSUM, NITRATE OF POTASH, AND AMMONIA. 


Gypeum allied to lime in its composition and general effects.— 
Preferable for green crope and grase-lands.—Dr, Pinkers’ 
experiments.—How (lypenm i apphed.—Its effects upon 
leaves and stemu.—Highly appreciated in Europe —Aden 
pumioe.—- Mr. Smith's experiments on clover and wheat. 
--Mr. Robertson's expenments.—Refuse of soda-water 
manufactories, 

Nitrate of potash.—Sora Khar—Mr. Robertson's experi- 
mente.—Conaumption of uitrates steadily increasing.— 
Quantity per acre, and mode of application.—Effect on the 
plant.—Common salt checks the tendency of saltpetre to 
make the crop run into grass—Ammoniacal liquor of 
gas-works.— Its usefulness for kitchen plants, and mode of 
application. 


Gypsum, or native sulphate of lime, is closely 
allied to lime in its effects, as also in its 
general usefulness as a mineral manure. In 
Germany it is applied, in the burnt and unburnt 
state, to all kinds of grass and green fodder- 
lands, but its use is now extending to all descrip- 
tions of lands, In America it is used chiefly 
for grain crops, and the results are said to be 
extremely satisfactory. 

Gypsum is found in abundance all over India, 
bat I would recommend its use for the 


improvement of grase-lands only, until its action 
upon grain crops is fully established by experiments.- 
Dr. Pinkers, of Insterburg, has given us some 
valuable and carefully prepared figures with 
regard to this manure. He ascertained ite effect 
upon clover, and established the fact that it will 
raise the outturn of clover hay by one-half. 

The best mode of applying it, is to dust it over 
the young plants at the rate of about 5 to 10 cwts. 
per acre. Its effect is chiefly confined te the 
increased production of leaves and stems, and 
woody fibre in general; its application would 
therefore benefit cereals by increasing the food- 
absorbing surfaces, and consequently increase to 
some extent the assimilation of nourishment and 
the outturn in sced. 

Itsy use in Europe has of late been increasing 
greatly, and the results appear very satisfac- 
tory. Ina London letter to the Times of India, 
special attention has been drawn to this manure, 
which ishighly spoken of. lextract the following 
as most interesting :— 

“ The notice in your Overland Summary of the 17th 
ultimo, of the Aden pumice-beda, has attracted consider- 
able attention here. If the strata contain gypsum in large 
quantities, the pumice is good for other purposes than 
those of making hydraulic mortar, though for this purpose 
alone the deposits must be very valuable. We often hear 
and read of the great want of manure in India. Now, 
here-—I am writing from Kent, the garden of England—~ 
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aypeam ishighly prisod as a fortilizor, On a farm at 
Holkham it was sproad on sainfuin lays, at the rate of 
four bushels per acre, and the crop in some instances was 
doubled. It has been omployed with great advantage in 
calcareous sandy loam, and even on stiff soils which had 
been proviously limed or chalked, the result being to 
increase lucern and clover crops threefold, and it was 
found equally beneficial to leguminous crops. Mr, Smith, 
of Funatal, near Sittingbourne, by using powdered gypsum 
at the rate of five bushels to the acre, obtained the follow- 
ing results from a ficld of red clover when first mown for 


hay, and afterwards cut for sced :— 
Hay erep, Seed Straw. 


ewt. qrs. Ibe. ewt. grs. Ibe, 
GPU recccscccserscsene . 6 8 21 22 8 13 
No Manure ........ .. 20 0 24 6 0G O 


“The cost of the gypsum was then 52, Id, per bushel, 
and the difference Letween the two experiments £16-2-9, 
Cattle show a remarkable predilection for gypsumed 
clover. Wheat aleo shows marked improvement when 
treated to a top-dreasing of this manure, and produced 
thirty-cight bushels to the acre against twenty bushels 
off tho samo land. Gypsum is to be found in many 
parts of India, and I confidently recommend it to the 
attention of all interested in the advancement of castorn 
agriculture. Egypt alone would take all that Aden could 
produce. The svils best suited to it are the light, dry, 
sandy, gravelly, and chalky, and it produces the Lest 
resultg when applied in dry weather. Upon exhausted 
land, or on land containing little vegetable mould, it is 
useless, unloss plougled-in with dung or a green crop.” 

The results of its application in India are also 


very encouraging, os appears from the fullowing 
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results of an experiment made by Mr. Robertson 
of Madras :—- 








Inerease due to 
Manure. 









Financial Resalt. dts es aeons rel Proait, 
Grain. | Straw. | ™™ “°* 
Ibe. Ibs. | Be. aw p. | Bs. a. p. 
18 Rupees per acre 
on Sulphate of Lime 648 | 4914 | 82 9 1/14 9 1 





The action exercised by gypsum upon the soil 
has not yet been sufficiently ascertained, it being 
of a very complicated nature. But we have every 
reason to believe that its chemical properties of 
absorbing ammonia, and disengaging magnesia and 
potash from their insoluble combinations, are the 
chief agencics to which we must attribute the 
undeniable improvement of the soil which follows 
& judicious application of this manure. Gypsum 
should always be powdered previous to use, which 
can be very easily effected by half-burning the 
gypsum, as the tenacious nature of the natural 
crystals is thus destroyed. 

The refuse of soda-water manufactories, consist; 
ing of sulphate of lime, is one of the cheapest 
sources of this manure, and, on account of its fine 
state of division, preferable to native gypaum. 

Nitrate of potash, the sora khar of the native of 
India, is a manurial agent procurable all over the 
country, and, though commanding a high prige, 
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ths agriculturist should not hesitate to purchase it, 
as he will receive back more than twice its value in 
the increased crop. 

” In the series of experiments with chemical manures 
made on the Madras Model Farm, the application 
of saltpetre gave the following high results :-— 


ES Cre ee mie ane eo me eR NDIA ERT tot 


Increase due to 





Manure. Value of 
Finenesal Resalt. | Inercese Profit. 
per Acre. 
Grain. | Straw. 
Ibe Rs. a p i Rs. ap 
4s per acre expended 
on Salitpetre —.......0c00- oss oO) 7,880 | 46 7 Gi| 28 7 6 








It will thus be scen that a dose of about one ewt. 
per acre nearly doubled the crop, and gave the 
farmer a clear profit of nigh thirty rupees per 
acre—a result entirely duc to the use of this manure. 

Similar results have been obtained in Lurope, 
and the utilization of this mineral manure is 
therefore steadily increasing. It should he used 
im quantities of one to two cwts. per acre, and 
applied as a top-dressing when the plants are a 
couple of inches high ; it will be well to mix it with 
double its volume of dry earth or fine sand, s0 as 
to ensure its more equal distribution. 

Saltpetre should never be used on a soil 
already apt to produce luxuriant foliage, or contain- 
ing a large store of organic nitrogenous matter ; for 
then an application of this manure will only result 
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in an increased growth of stems and leaves at the 
expense of the sced. 

It is remarkable that « small addition of 
common salt checks this tendency of saltpetre 
to make the produce run into grass, and as the 
common sora khar contains chloride of sodium as 
one of its chief impurities, the agriculturist will 
prefer the cheapest quality procurable. Nitrate of 
potash, as 2 chemical manure, is chicfly adopted for 
ecreals and grasses, to which it supplies potash and 
ammonia—the latter by the decompusition of its 
nitric acid. 

The ammoniacal liquor of gas-works is another 
exccllent manure, and should be utilized where- 
ever obtainable. A gallon of ammoniacal liquor of 
the Bombay Gas-works I found to contain 54 
ounces of dry ammonia. At present all this ammo- 
nia of the gas-works is wasted, and the Company 
would be glad to have it taken away. Ammonia 
is specially adapted for all kitchen plants, and 
is therefore invaluable to the market-gardener. 
Before use, it should be diluted with about five 
times its volume of water, as it injures the rootlets 
in its concentrated form. 

Several other manures availuble to the Indian 
ryot could be mentioned in addition to the above, 
but a sufficient number has been enumerated to 
‘enable the intelligent farmer to select what is best 
adapted for his soil and crop. 
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CHAPTER IX. 


JAPANESE HUSBANDRY A MODEL FOR INDIAN 
FARMING. 


Exraacts rraom THe Rerorr tro rug Misisrrr oF AGRICULTURE AT 
Berwin on Japaneses Husnanpry, vy Da Meaan, Mempge ov 
Tue Pressian East Asivric Exrenition, 


The climate of Japan.—Cotton and nee, buck-wheat and 
barley —The soil of Japan, ste fruitfulnens the artificial 
product of proper cultivation—- Advantages of soil and 
chmate turned to good account by an industrious peopla— 
Agricultural questions yet unsolved in Earope have long 
been settled in Japan. 

Tho Japanese aviv of agriculture: “Without continuous 
mannring, no continuous harvest "Kind of manure, and 
mode of collecting and stung it—Way of using it 
Japancse compost-manure —Manurmyg with every crop — 
“ Fallow” not hKoown in Japau —Export of farm produce 
and import gf manure —The Japanceo Iives trily on the 
enterest of the capital of the enl —Tillage.—-Doep cultiva- 
tion. —Dnill-cultiy ation brought to perfection in Japan. 


Sor. axnp Manverne. 


Tue Japanese Empire extends from the 30th to 
the 45th degree of north latitude. The average 
temperature and distribution of heat constitute a 
climate embracing all the gradations between those 
of Central Germany and of Upper Italy. A solitary 
tropical palm, not fully developed, grows beside 
éhe northern pine, rice and cotton with buck-wheat 
and barley. Everywhere on the chains of hills, 
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which cover the whole country like an irregular 
fine network, the pine predominates, imparting @ 
the landscape that homely northern character whick 
affords so cheering a view to the northern travelley 
after passing through the sultry and luxuriant 
regions of the tropics. In the valleys, on the 
other hand, the burning south holds sway, covering 
the earth with a rich vegetation of rice, cotton, 
yams,and swect-potatoes. Hundreds of footpaths 
and little ravines lead to charming transitions 
between pine and cotton, hill and dale ; every- 
where is a gay assemblage of laurels, myrtles, 
cypresses, and, above all, shining camelias. 

The land is of volcanic origin, and the entire sur- 
face belongs to the tafa and the diluvium formation. 
The soil on the hills consists of an extremely fine, 
yet not over-fat, brown clay ; whereas that of the 
valleys is, throughout the country, with some 
trifling modifications, of a black, loose, and deep 
garden-mould, which, upon trial in different places, 
I found extended to a depth of 12 to 15 feet, being 
throughout of the same quality, though somewhat 
more compact in the deeper layers. An imperme- 
able stratum of clay probably underlies this arable 
crust, As the clay strata of the mountains, in 
consequence of the frequent and copious falls of 
rain, give rise to numberless springs which are 
everywhere at hand, and may thus easily, and 
Without any great skill, be turned to account fox 
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thé purpose of irrigation, so the impermeability of 
the stratum underlying the surface-soil in the 
valleys enables the Japanese husbandman to turn 
the soil at pleasure into a swamp for the cultiva- 
tion of rice. 

Whichever way one may feel inclined to decide 
the question—whether the present fruitfulnesa of 
the soil is simply the artificial product of culti- 
vation continued for several thousand years, 
or whether this fertility existed from the begin- 
ning, making this people cherish and prize the 
labours of agriculture—this much must be granted 
however, that the clay of the diluvium, the 
mild climate, and abundant water, afforded all the 
conditions, and the most convenient means, for a 
thriving cultivation. 

All these natural advantages have been most 
carefully turned to account by an industrious, 
ingenious, and sober people; and husbandry in 
Japan has become a truly national occupation. 
The Japanese have thoroughly mastered the diffi- 
culty of maintaining agriculture in a state of the 
highest perfection, although the pursuit is entirely 
confined to peasants and yeomen, who take rank 
in the sixth (and last but one) class of the 
social scale ; and no Japanese gentleman is a farmer. 
There are no agricultural institutions for instruc: 
tion in husbandry, no agricultural societies, no 
academies, no periodical press to disseminate the 
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teachings of science. The son simply learns from 
the father, and as the latter knows quite as much as 
his father and grandfather before him, he pur 
sues exactly the same system of husbandry aa 
any other peasant in any other part of the 
Empire ; it is a matter of perfect indifference where 
the young agriculturist learns his business. The 
young pupil in husbandry will always be able to 
master a certain amount of information which 
the experience of ages has shown to be true, so 
that it may be looked upon as positive knowledge 
and a sort of hereditary heirloom. 

I must confess, says Dr. Moran, that I experien- 
ced a fecling of deep humiliation on many occasions, 
when in the face of this simple knowledge, and 
the safe and uncontested practical application of 
it in husbandry before my eyes, I thought of home. 

We boast that we are a civilized nation ;in our 
land, men of the highest intellectual attainments 
devote their best energies to the improvement of 
agriculture ; we have everywhere agricultural 
institutions and agricultural societics, chemical 
laboratories and model-farms, to increase and diffuse 
the knowledge of husbandry. And yet how strange 
that, despite all this, we still go on disputing, 
often so vehemently and acrimoniously, about the 
firat and most simple scientific principles of agri- 
culture ; and that those who earnestly search after 
truth are forced to admit the infinite smallness of 
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their positive and undisputed knowledge ! How 
strange, also, that even this trifling amount of 
positive knowledge has as yet found so little 
application in practice ! 

Among the great questions which still remain 
in dispute with us (whilst in Japan they have long 
since been settled in the laboratory of an experience 
extending over thousands of years), 1 must men- 
tion, as the most important of all, that of manuring. 

The educated sensible farmer of the old world, 
who has uncousciously come to look upon Epyland, 
with its meadows, its enormous fodder production, 
and immense herds of cattle, and withal its great 
consumption of guano, ground bones, and rape-cake, 
as the beau ideal and the only possible type of a 
truly rational system of husbandry, would certain- 
ly be considerably surprised to see a country 
much better cultivated, without the advantages 
of meadows, fodder production, or even a single 
head of cattle, either for draught or for fattening, 
and without the least supply of guano, ground 
bones, saltpetre, or rape-cake. This is Japan. 

I cannot retrain frum # smile when | remember 
how, on my passing through England, one of the 
chief leaders of agriculture in that country, pointing 
to his abundant stuck of cattle, endeavoured with 
an assuming air to impress upon my mind the 
following axioms as the great secret of true wisdam : 
-~' The more fodder, the more flesh ; the more 
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flesh, the more manure; the more manure, the 
more grain !’ The Japanese peasant knows nothing 
of this chain of conclusions ; he simply adheres to 
one indisputable axiom, viz., ‘ without continuows 
manuring there can be no continuous production. 
A small portion of what I take from the sol i 
replaced by nature (the atmosphere and the rain), 
the remainder I] must restore to the ground.’ 

How this is done is a matter of indifference. That 
the produce of the land has first to pass through 
the human system before it can he returned to the 
soil, is, as far as manuring is concerned, simply a 
necessary evil, which always involves a certain loss. 
As to the intermediate stage of cattle-feeding, which 
we deem so requisite in our system, the Japanese 
farmer cannot at all see the necessity. He argues, 
in his way, that it must cust a great deal of unneces- 
sary and expensive labour to have the produce of 
the field first consumed by cattle, so troublesome 
and expensive to breed, while it must involve more 
loss of matter than his own. How much more 
simple it must be to eat the corn yourself, and to 
produce your own manure ! 

Far be it from me, however, because of the widely 
differing results to which the development of agri- 
cultare has led in the two lands, to pass judgment 
upon our system of husbandry, and to exalt unduly 
that of the Japanese by attributing superior intelli- 
gence to that nation. Circumstances have brought 
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ahout the results in question, and the following more 
eepecially have exercised a decided influence in the 
matter. The religious belief of the two great sects 
in Japan, the Sintoists and the Buddhists, forbids 
the consumption of flesh, as also of everything 
derived from animals (milk, butter, cheese), and 
this prohibition, of course, disposes of one of the 
principal objects for which cattle are bred. Even 
sheep, if kept for the wool alone, would be unre- 
munerative, as our farmers begin tu find out even 
in Germany. 

The very limited area of homesteads in Japan 
algo renders the inaintaining of cattle superfluous. 
The smallness of the farms must not be attributed, 
however, to any excessive tendency to sub-division 
of landed property, but to the fact that the land 
belonged to the great princes or Daimios of the 
country, who bestowed it in fee upon the lower 
nobility. The latter, again, being precluded by 
the institutions of the country from farming their 
own estates, parcelled out the land, apparently 
from time immemorial, on perpetual leases, among 
the peasantry of the country. The size of theae 
farms varies from two to five acres, the limitation 
having been most likely determined either by their 
natural position, or from the course of some brook 
or rivulet. Now, as this limited area is intersected 
moreover by drains and ditches, it will be readily 
geen that there is hardly a plot of ground to be 
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found where beasts of burden might be profit- 
ably employed. 

Now, with us, matters are very different in these 
respects. We have a notion that we could nat 
possibly exist in health and vigour without a consi: 
derable consumption of animal flesh, although we 
have the fact constantly before our eyes that our 
labourers, who undeniably require as much strength 
as any other class of society, are, for the most part, 
involuntary Buddhists. Our farms are always 
sufficiently large to preclude the notion of working 
them by hand, even though we leave out of consi- 
deration the important circumstance that the price 
of labour is rather too high, in proportion to the 
value of the produce, to admit of such a system of 
farming. But that the culture of the soil is all 
over the world in direct ratio to the division of the 
land, is a well-established fact, of which the reality 
and significance are made most clearly apparent to 
the traveller who passes from the north of Germany 
to Japan vid England. 

The only manure-producer, therefore, in Japan, 
is man ; and we need not wonder that the greatest 
care should be bestowed in that country upon the 
collection, preparation, and application of his 
excrements. Now, as the entire course of pro- 
cedure of the Japanese contains much that is 
highly instractive for us, I consider it my duty to 
give as detailed a description of it as possible, even 
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at the riek of offending the delicate feelings of the 
reader. 

The Japanese does not construct his privy as we 
do in Germany—in some remote corner of the yard, 
with half-open rear, giving free admission to wind 
and rain ; but he makes it an essential part of the 
interior of his dwelling. As he ignores altogether 
the notion of a ‘seat,’ the cabinet—which, as a 
general rule, is very clean, neat, and in many cases 
well prepared, or painted and varnished—has a 
zimple hole in the form of an oblong square 
running across and opposite to the entrance-door, 
and serving to convey the excrements into the 
lower space. Squatting over this hole, with legs 
astride, the Japanese satisfies the call of nature 
with the greatest cleanliness. [ never saw a dirty 
cabinet in Japan, even in the dwelling of the 
poorest peasant. It appears to me that there is 
something very practical in this form of construc- 
tion of a closet. We in Germany construct privies 
over our dung-holes and behind our barns for the 
use of our farm-servants and labourers, and pro- 
vide them with seats with round holes. With even 
only one aperture, they are too often found, after a 
few days’ use, more like pigaties than closets for the 
use of man, and this simply because our labourers 
have a decided, perhaps natural, predilection for 
squatting. The construction of the Japanese privies 


ghows how easy it would be tosatisfy this predilection. 
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To receive the excrentents, the Japanese places 
below the square hole a bucket or tub, of a size cor 
responding to it, with projecting ears, through which 
a pole can be passed to carry the vessel. In many 
instances, a large earthen pot, with handles, is 
used, for the manufacture of which Japanese 
clay supplies an excellent material. In rare 
instances in the towns, [ found a layer of chopped 
straw or chaff at the bottom of the vessel, and 
occasionally also interspersed among the excre- 
ments—a course which, if I mistake not, has of 
late been recommended also in Germany. When 
full, the vessel is taken out and emptied into one 
of the larger dung-vessels which are placed either 
in the yard or field. They are large casks 
or enormous stoneware jars, in capacity of from 
8 to 12 cubic feet, let into the ground nearly 
to the brim. It is in these vessels that the manure 
is prepared for the field. The excrements are 
diluted with water, no other addition of any kind 
being made to them, and stirred until the entire 
mass is worked into a most intimately intermixed 
fine pap. In rainy weather the vessel is covered 
with a portable roof to shield it from the rain; 
in dry weather it is removed to admit the action 
of sun and wind. The solid ingredients of the 
pap gradually subside, and fermentation sete in ; 
the water evaporates. 

By this time the vessel in the privy is again ready 
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fer emptying. A fresh quantity of water is added, 
the whole mass is again stirred and most intimately 
tnixed together—in short, treated exactly like the 
first process ; and this is repeated till the caak is 
full, when the mass is left, according to the state of 
the weather, for two or three weeks longer, or until 
required fur use ; buf under no circumstance ts the 
manure ever employed in the fresh stale. 

This entire course of proceeding clearly shows 
that the Japanese are no believers in the nitrogen 
theory, but care only for the solid ingredients of the 
dung. They leave the ammonia expored to de- 
composition by the action of the sun and volatilization 
by the wind, but take the greater cure to prevent the 
sulid ingredients from being wasted or swept away 
by rain, &c. 

As the peasant, however, pays his rent to his 
landlord not in cash, but in a certain stipulated 
percentage of the produce of his fields, he argues 
quite logically that the supply of manure from his 
privy must necessarily be insuflicient to prevent the 
gradual exhaustion of his svi], notwithstanding its 
marvellous richness, and despite the additional 
supply of manuring matter derived from the 
water of the brook or canal which  irrigates 
his fields. He places, therefore, wherever his field 
is bordered by public roads, footpaths, &c., casks 
or pots buried in the ground almost to the rim, 
with a request to the travelling public to use them. 
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To show how universally the economical value of 
manure is felt and appreciated in all classes of sociaty 
in Japan from the highest to the lowest, Ineedsimply 
state the fact. that, in all my wanderings through thy 
country, even in the most remote valleys, and im 
the homesteads and cottages of the very poorest of 
the peasantry, I never could discover, even in the 
most secret and secluded corners, the least trace of 
human excrements. How very different with us 
in Germany, where it may be seen lying about im 
every direction, even close to privies ! 

I need not mention that the manure thus left by 
travellers is treated exactly in the same way as the 
family manure. 

But the excrements of the peasant contain also 
some other matter—not derived froin the soil of 
his fields, and which may be said to represent an 
additional importation of manure. The river, 
brooks, and canals, and the numerous little bays, 
abound in fish, which the religion of the Japanese 
permits him to eat—a permission of which he most 
largely avails himself. Fishes, crabs, lobstera, and 
snaila are eaten in quantities, and these ultimately 
afford a most valuable item of contribution to the 
privy, and consequently to the fertilizing field 
manure. ‘ 

The Japanese farmer also prepares compost. As 
he keeps no cattle to convert his straw, &., inte 
manure, he is obliged to inourporate this part of 
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hia produce with the soil without ‘ animalization.’ 
The method pursued to effect this object consists 
simply in the concentration of the materials. 
Chaff, chopped straw, horse-dung, excrements 
gathered in the highways, tops and leaves of 
turnips, peelings of yams and sweet-potatoes, and 
all the offal of the farm, are carefully mixed with a 
little mould, shovelled up in small pyramidal heapa, 
moistened, and covered with a straw thatch. I 
also often noticed in this compost, heaps of shells of 
mussels and snails with which most of the brooks 
and rivulets abound, and which in all parts close 
to the seashore may be obtained in considerable 
quantities. The compost heaps are occasionally 
moistened, and turned with the shovel, and thus 
the process of decomposition proceeds rapidly, 
under the powerful action of the sun. I have also 
often seen the shorter process of reduction by fire 
resorted to, when there was plenty of atraw, or when 
the manure was required for use before it could 
have been prepared by the fermentation process. 
The half-charred mass was in such cases, so far 
as my own observation enabled me to judge, 
strewed directly on the seed sown in the ground. 

I consider the treatment of this compost another 
proof that the Japanese farmer does not care for 
the azotized matters, and that he strives to destroy 
all organic substances in his manure before making 
wie of it. His great object in all these is to turn his 
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manure io account as promplly as possible. To atten 
this object, besides preparing his manures in the 
way described, he has recourse also to the following 
means :-—— ' 
* 1. He applies his manures, and particularly his 
chief manure, human excreta, invariably as much 
as possible in the liquid form. 

2. He knows no other mode of manuring than that 
of top-dressing. When wishing to sow, he furrows 
the land as more fully described further on, and 
strews the seed by hand, covering it with a thin 
and even layer of compost, over which very dilute 
privy manure is poured. 

The manure is diluted in the buckets in which 
it is carried from the preparing tub or pots to the 
seed-furrow, this being the only way to ensure 
uniform intermixture ofthe materials. Thismanure 
being fully fermentated, it could without danger be 
brought into immediate contact with the seed, and 
thus materially assist the first radiation. 

It may be that this Japanese system of manuring 
cannot as yet be introduced into Europe in its 
entirety. But with such excellent results to show 
for their proceedings, we might surely take a few 
lessons from these old practical men, and employ 
them with such modifications as our social relations 
require. At all events, we might adopt in prin- 
ciple the following :-— 

1. The greatest possible concentration of 
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, which must necessarily lead also to a 
vanterial reduction of cost. When I stated that 
the Japanese does not trouble himself about the 
szotised matters in his manures, and that his land 
is notwithstanding in a most flourishing state of 
calture, I do not mean to urge it as a proof that 
it might not even be better to endeavour to fix the 
nitrogen too. Ifa more practical system can be 
devised—of which, however, 1 have my doubts— 
combining the advantayes of both, of course 90 much 
the better! But till something better is discovered, 
we might surely adopt that which experience has 
proved to be good. 

2. Top-dressing, which is, of course, necessarily 
connected with cultivation in drills or furrows. 

8. Liquid manuring : not to the extravagant 
extent, however, in which it was sought to be 
carried out in England, but in accordance with the 
present condition of German agriculture. 

4. Manuring with every crop. The Japanese 
never cultivates a crop without manuring it, 
but he gives each crop or seed cxactly as much 
manure, and no more, that is required for 
its full development. He does not care about 
enriching the soil for future crops. What he 
demands is simply a full crop in return for each 
sowing. How often do we hear our farmers talk 
about this manure being preferable to that manure 
om account of its fertilizing action heing ‘more 
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lasting’ ; yet with all our wise provision ‘for des 
future, how far are we now behind the Japanese, 
who seem to calculate always upon the next harwest 
only { As they manure for each fresh crop—add 
the term ‘fallow’ in our acceptation is entirely 
unknown to them—they are forced to distribute 
their yearly production of manure equally over the 
entire area of their land, which can be accomplished 
only by sowing in drills or furrows, and by top- 
dressing 


The contrast between this rational system, and 
the profuse application of our long straw manure 
over the entire field, is truly glaring. 

I may also add here that manure in Japanese 
towns is never artificially converted into guano 
or poudrette, but is sent every night and morning 
in its natural form into the country around, 
to return after atime in the shape of beans or 
turnips. Thousands of boats may be seen early 
every morning laden with high heaps of buckets 
fall of the precious stuff, which are carried from 
the canais in the cities to the country. These boats 
come and go with the regularity of the post ; it 
must be admitted, however, that it is a species éf 
martyrdom to be the conductor of a mail-boat of 
this kind. In the evening, long lines of coolies ave 
seen on the road, who, having carried the produce 
of the country te the town in the morning, retam 
each with two buckets of manure, not in « sckid, 
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semmoentrated form, but fresh from the privies. 
@aravans of packhorses, which often have brought 
smennfactured articles (silk, oil, lacquered goods, 
ide.) a distance of 200 to 300 miles from the inte- 
rior to the capital, are also returned with baskets 
or buckets of manure. In such cases, however, 
care is taken to select solid excrement. 

Thus in Japanese agriculture we have before us 
the representation of a perfect circulation of the 
forces of nature ; no link in the chain is ever lost ; 
one is always interlaced with the other. 

I cannot here refrain from drawing a comparison 
in this respect between the Japanese and our sys- 
tem. In our large farms we sell a portion of the 
productive power of our soil in the shape’ of corn, 
turnips, or potatoes ; but the carts conveying the 
products to the town or factory bring back no 
compensation. One of the links of the chain is 
thus lost. Another portion of our produce is 
devoted to the feeding of large herds of cattle, of 
which a considerable amount is sent forth in the 

“form of fat cattle, milk, butter, or wool ; this also is 
never returned, and a second link of the chain is 
slost. Another small portion we and our labourers 
‘consume. This last portion at least might be 
‘earned to proper account, if we only saved and 
used it as carefully and wisely as the Japanese 
do. . Will any one venture to assert that the privy 
. manure of our farms is of the least real importance ? 
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I verily believe that, under the present system, 
the privy manure of an estate of a thousand serves 
would be barely sufficient for half an acre of 
ground. There remains, then, from our present 
agricultural system, out of the entire productive 
power withdrawn by the crops from the soil, only 
that portion which is returned by our cattle—an 
insignificant part, indeed, of the whole, if we take 
into consideration its bulk, and reflect in what a 
concentrated form we have disposed of the rest of 
that power in the shape of grain, milk, or wool. 
But, it may be remarked, itis strange our system 
of keeping large stocks of cattle is conducive toa 
high state of cultivation and abundant produce. 
I admit the fact, only let us ascertain first its true 
significance. It is, above all, necessary to settle 
about the true acceptation of the term ‘ culture.’ 
For if by ‘ culture’ is meant the capability of the 
soil to give permanently high produce, by way of 
real interest on the capital of the soil, I must 
altogether deny that our farms, with perhaps a few 
exceptions, can properly be considered as in a satis» 
factory state of culture. But we have, by excellent 
tillage and a peculiar method of manuring, put 
them in a condition to make the entire productive 
power of the soil available, and thus to give full 
crops for the time being. It is not, however, the 
interest that we obtain in such cropa, but we draw 
upon the capital of the soil itself. The more largely 
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system enables us to draw upon this capital, the 
sooner will it come to anend. The term ‘culture’ 
applied to such a proceeding is a misnomer. 

The peculiar method of manuring alluded to 
consists merely in our endeavouring to feed the soil 
of our fields with the largest possible supply of 
asotized matter. Now, ammonia and the other 
azotized compounds may doubtless be looked upon 
as excellent agents to rouse the hidden and slum- 
bering forces of the soil, but, after all, they may 
be regarded somewhat in the light of a banker 
who kindly exchanges the pound we wish to spend 
for thirteen shillings ; and then we can spend the 
change fast enough. This accounts for the large 
party amongst us, thriftless and careless, who love 
and cherish the obliging banker. 

This is the great difference between European 
and Japanese culture. The former is simply « 
delusion that will be detected sooner or later. 
Japanese cultivation, on the other hand, is actual 
and genuine ; the produce of the land represents 
truly the interest of the capital of the soil’s prodac- 
tive power. As the Japanese is aware of the 
necessity of living upon that interest, his chief care 
is devoted to preserving the capital intact. He 
withdraws from his soil with one hand only when 
he can compensate with the other ; and never takes 
more than he can return. He never'tries to force 
the production by large supplies of azotized matters. 
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The fields in Japan do not therefore,’ as 9 
general rule, present that luxuriant aspect which 
gratifies the sight occasionally at home. We see mo 
impenetrable forests of straw from six to eight fees 
high, nor turnips weighing 100 Ibs. (with 99 Ibs. 
of water in them). There is nothing extravagant 
and superabundant in the sight of Japanese crops ; 
but what distinguishes them most favorably as 
compared to ours, is their certainty and uniformity 
for thousands of years. The real produce of land 
can be calculated only by the average crops of a 
series of years. 

If additional proof were needed to show that the 
state of cultivation is very superior, and that the 
land yields abundant produce, I would point to 
the fact that the Japanese Empire, which covers 
an area similar to Great Britain and Ireland, but 
of which one-half at the most (because of the hilly 
nature of the country) can be looked upon as fit 
for tillage, not only contains a greater population 
than those countries, but maintains them without 
any supply of food from other parts. Whilst Great 
Britain is compelled to import corn to the extent 
of many millions annually, Japan, since the opening 
of its ports, actually exports no inconsiderable quan- 
tities of food. 


. TILLAGE OF THE Sor. 
Deep cultivation of the soil has come to be 
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recoguized by our modern writers as inseparable 
from agriculture, and the principle of the system 
is at least fully admitted on all hands, the only 
objection occasionally raised against it being 
that it requires a large supply of manure. But 
the moet enthusiastic admirer of the system 
in Europe can hardly conceive how universally, 
and in what high perfection, it is carried on 
in Japan. 

The Japanese husbandman treats his field as 
a plastic material, to be turned to account in 
any way or form he pleases, just asa tailor may 
fashion, out of a piece of cloth, cloaks, coats, 
trowsers, or vests, and occasionally makes the one 
out of the other. To-day we find a plot of ground 
covered with a wheat crop; eight days hence the 
wheat is reaped, and half the field is transformed 
into a swamp thoroughly saturated with water, in 
which the farmer, sinking knee-deep, is busy 
planting rice ; whilst the other half is a broad 
and dry plot, raised two or two-and-a-half feet 
above the rice-swamp, and ready to receive cotton, 
or sweet-potatoes, or buck-wheat, or anything else 
the farmer chooses togrow. It uften happens also 
that a square plot in the centre is turned into a 
dry bed, surrounded by a broad rice-swamp ; and 
as the water must cover the surface of the latter 
only lightly, it is evident the levelling must have , 
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been effected with great care, and with the 
of instruments. 

This entire work is done by the farmer end his 
small family in very little time—a proof of the 
great depth of the loose arable soil, even after a 
harvest ; and that the farmer could venture #& 
without troubling himself about the next crop, is 
a sign of the boundless wealth of the soil in mineral 
constituents. It is only when great depth of the 
loose arable soil is combined with a plentiful store 
of mineral constituents, that deep tillage of the 
ground should be resorted to. 

The description here given is not a mere fiction 
or creation of the imagination, but a faithful state- 
ment of facts which I have witnessed hundreds of 
times. Considering that rice requires at least from 
1 to 14 feet of a cultivated soil, and adding to this 
half the height of the raised bed, wz., 1 to 1} feet, 
this gives a cultivated depth of arable soil of from 
2 to 8 feet. This system of working the land at 
pleasure, either as 3 raised dry plot or as a swamp, 
is indeed at present in Japan simply a proof of the 
existence of deep tillage ; but it is clearly evident 
that at one time it must also have been the means 
of effecting it. If we always wait till we collect 
a sufficient excess of manure (at the best but a very 
relative term) before proceeding to deepen the 
arable crust of our land, we may predict with 
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tainty that the system will but very rarely make 
any progress with us. We cannot learn to swim 
‘without going into the water. 

The introduction and improvement of the system 
of deep tillage has been powerfully assisted in Japan 
by the practice, pursued from time immemorial, 
of growing all crops in drills. With the advantage 
of this method we also have long been fami- 
liar. Among the favorable features presented by 
the cultivation of root-crops, our agricultural books 
always place in a prominent position the fact that 
it enables the farmer to deepen the arable soil of 
his land. All our gardeners, at least, have adopted 
it long ago. 

I was not fully aware of the true importance 
of growing crops in drills until I saw it carried 
out to the fullest extent in Japan. We in 
Europe are as yet far from having adopted this 
plan as an essential part of our system of husban- 
dry ; we look upon the question still in a very 
one-sided way—only in reference to the particular 
crop which we wish to grow. But the Japanese 
farmer has raised it to the rank of a system, by 
which he has fully relieved himself of the slightest 
necessity of regarding, as we are compelled to do, 
the rotation of crops. By its means he has practi- 
eally become master of his land. He has not only 
sueceeded in growing crops at one and the same 
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time which formerly followed each other in rotation, 
but has carried to the highest degree of perfection 
the principle of mixed cultivation, which begins 
now to find favour with our European farmers 
also : he has, in this respect, put an end to our 
confused and haphazard way of mixing crops on 
the same ficld, having, by the method of drill- 
planting, introduced order and regularity into the 
system. The following description of the Japanese 
system may serve by way of illustration. 

We have a Japanese field before us, in the middle 
of October, with nothing but buck-wheat upon it. 
The buck-wheat is planted in rows 24 to 26 inches 
apart ; the intervening, now vacant, space had 
been sown in spring with small white turnip- 
radishes which have already been gathered. 
These intervening vacant spaces are now tilled 
to the greatest depth attainable by the implement. 
A portion of the fresh earth is raked with the 
hoe from the middle up to the buck-wheat plants, 
which are now in full flower: a furrow is thus 
formed in the middle, in which rape or the grey 
winter pea, is sown, the seed being manured in the 
manner already described ; and seed and manure 
are then covered with a layer of earth. By 
the time the rape or the pea has grown one to 
two inches high, the buck-wheat is ripe for cutting. 
This done, a few days after the rows it occupied 
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are dug-up, cleared, and sown with wheat or 
armater tutnips. Thus crop follows crop the whole 
year through. The nature of the preceding crop 
is a matter of indifference, the selection of the 
succeeding one being determined by the store of 
manure, the season, and the requirements of the 
farm. If there is a deficiency of manure, the inter- 
vening rows are allowed to lie fallow, until a safii- 
cient quantity has been collected for them. 

This system, as a whole, has also this great advan- 
tage, that the manure may be used at all times, 
and need never lie idle as a dead capital bearing no 
interest ; and moreover, perhaps, the most important 
point of all is, that a direct ratio is thereby secured 
between the power of the soil, as shown in the 
crops, and the stock of manure on hand—a ratio 
not disturbed here by artificial means or by any 
tour de force. Expressed in other words, the income 
and expenditure of the soil are always kept evenly 
balanced. 

I have witnessed this system carried out to the 
fullest attainable degree in the vicinity of large 
towns, such as Yeddo, also in particularly fertile 
valleys, and on fields bordering on the great high- 
ways. Here crop succeeded crop, manure followed 
manure. Here the plot of ground produced 
much more than could be consumed on it, but 


. the great city and the privies on the highroad 
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returned a supply of manure to balance the export 
of produce. 


I have, however, also visited farms situated on 
hilly parts at great distances from the highroad, 
and only recently reclaimed and cultivated. (But 
the Japanese farmer, as a general rule, prefers the 
valleys to the hilly ground, the supply of manure 
here being more restricted and difficult, and any 
addition to it from towns or by travellers being 
almost altogether out ofthe question.) Here I 
found occasionally only one crop on the ground ; 
yet the rows were so wide asunder that another 
crop could have found ample space between them. 

With this system it is at least possible to till 
properly and repeatedly the intervening spaces 
intended to receive the next crop; besides, 
the constant supply by raking, of fresh earth 
to the present crop, places a larger store of soil 
at its disposal than could be done otherwise. In 
this manner, only half the field (corresponding 
to the limited supply of manure) is actually cul- 
tivated ; but the system of planting the crop in 
drills wide apart always returns a much more 
abundant yield than could possibly be obtained 
if half the field as. continuous plot were com- 
pletely sown, the other half being allowed to lie 
fallow. As the home production of manure, or its 
importation from other parte, increases, the farmer 
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‘poooeeds to fill part also of the vacant rows, which 
thus leaves only the third or fourth part of the 
field fallow, until ultimately every row is planted. 

How wide the difference between this system and 
ours! When we break up and till a plot of ground, 
we begin by extracting from it three or four 
harvests, without bestowing a particle of manure, 
but apply it only when we find the soil exhausted. 
The Japanese husbandman never breaks up a plot 
of land unless he possesses a small stock of 
manure that he can invest in the ground ; and 
even then he cultivates the new plot to the extent 
only that his supply of manure will permit. This 
rational proceeding shows the deepest insight into 
the nature of the system of agriculture to be 
pursued with a reasonable prospect of securing a 
constant succession of remuncrative crops. No 
other illustration can so clearly show the difference 
between our European way of vicwing the matter, 
and the Japanese. 

We in Europe cut down the trees on a forest 
plot, sell the timber, grub up, plough, and till the 
ground, and then proceed to dispose of the pro- 
ductive power of the new soil in three cereal crops 
obtained without the least supply of manure; or 
we may possibly assist in accelerating the ex- 
haustion of the ground by a small dose of guano. 
All that this course of proceeding is calculated to 
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accomplish is, that we have now to distribute the 
manure, hitherto produced on our state, over s 
somewhat more extended surface than formerly. 
But when the Japanese husbandman breaks ups 
plot of ground, he finds a virgin soil, the productive 
power of which he has no intention of impairing, 
He therefore, from the very outset, takes care to 
establish s proper balance between crop and 
manure, expenditure and income, maintaining thas 
intact the productive power of the ground, which 
is all that can reasonably be attempted by any 
rational husbandman. 


PART Il. 


THE STAPLE PRODUCTS OF INDIA, 
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CHAPTER I. 


RICE. 


Rice, the principal food of one-third of the human race, chiefly 
cultivated in Asia.—The varieties of rice —Mode of culti- 
vation in Saleette and the Concan.—Ploughing, sowing, and 
transplanting.—Au improved cultnre resulting in an 
improved staple.—The superior quality of Carolina rice 
attributable to superior cultivation.—_The endeavours of 
the Court of Directors to introduce this varicty into India. 
-~Mr. Kittredge's instructions.—History of Carolina rice. 
—Mode of cultivating it in South Carolina.—The impor- 
tance of Carolina rice as a subsoil-feeder— Experimenta 
made by the Indian Government to acclimatise this 
variety.—The general advantages of its cultivation.—The 
improvement of indigenous nce equally important.—Carefual 
eultivation the means of accomplishing it.— Rice seila, and 
the means of improving them.—Limeing—Cultivation in 
farrows-~Deep-ploughing.—Seleotion of seeds. —Manuring. 


“Rice, the principal product of the fields of India, 
is one of the most extensively cultivated of all our 
grain crops, and forms the principal food of more 
than a third of the human race. It is the seed of 
Oryza sativa ; the plant belonging, as do moet of 
our other edible grains, to the species of grasses. 

Ita cultivation, though chiefly carried on in 
Eastern and Southern Asia, is far from being 
confined to that Continent, but extends to Egypt, 
the southern countries of Europe, some parts of 
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Western Africa, and America. The principal 
countries, however, in which this great staple food 
is grown, are India, China, Japan, Ceylon, Mada- 
geacar, Eastern Africa, Italy, South Carolina, and 
Central America. 

The varieties of this plant which have been 
originated by different climates and different modes 
of cultivation, are more numerous than those of 
any other grain crop; for while in the Bombay 
Presidency alone we count nearly fifty varieties, 
Bengal can show several hundreds. The plant is 
undoubtedly a native of India, for Alexander von 
Humboldt mentions that a wild variety of it 
was found growing in some of the valleys of the 
Himalaya Mountains. 

Rice, in common with most of our field and 
garden products, owes its superiority of seed and 
straw over the wild variety to the careful cultiva- 
tion it has received for centurics, and it has formed 
the principal food of the natives of India from 
time immemorial. 

The chief variety of this plant flourishes best in 
low marghes, or in a soil flooded, during the greater 
part of its growth, either by heavy rains or the 
inundations of rivers. Any one visiting Salsette 
or the Conean during August or September, will 
see, as far as the range of vision extends, countless 
fields covered with the luxuriant green of young 
rice-plants, growing in a soil which, by the 
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continuous and heavy rains of our monsoons, is 
for the most part inundated. 

The general mode of rice-cultivation in the vici« 
nity of Bombay is as follows :—Before the approach 
of the rains, the remaining stubble of the previous 
crop is burnt, as also leaves, grass, and other vege- 
table products of the like description, the ashes of 
which serve as manure for the coming crop. The 
ploughing of the land is generally deferred till the 
firat*burst of the monsoon has moistened the earth; 
the plough used is a most primitive instrument, 
doubtless familiar to most of my readers ; the soil 
is stirred up by this to the depth of three or four 
inches ; and as this procedure of ploughing (or, 
more properly speaking, of scraping) the earth takes 
place very often when the fields are inundated, 
the soil is left in an irregular, uneven state, 
which is anything Wut advantageous for the 
coming crop. 

In the meantime, paddy, as the rice in hunk ii is 
called, is sown thickly in nurseries, and, when the 
plants have attained a height of four or five inches, 
they are transplanted out into the fields in small 
bunches of three or four. One hundred pounds of 
paddy are generally used up as seed for one acre of 
land, and the yield is on the average seven to eight 
fold—rarely exceeding, in fact, 900 lbs. per acre. 
The crop takes from four-and-a-half to five months 
to ripen. 
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A careful cultivation of the rice-plant for consasu- 
tive centuries, has been the means of developing 
an insignificant grass into one of the most impos- 
tant of our food-grains ; but the plant is far from 
having reached the limit of improvement, for it will 
be shown that a still more careful cultivation will 
produce a still superior food-grain. 

India is, no doubt, the native habitat of rice, but 
ite cultivation has gradually spread to other countries 
—to Egypt, Madagascar, the south of Europe, and 
America. In this last-mentioned country its 
culture has been improved to an extent that raises 
it above all other descriptions grown elsewhere ; 
and while the best Patna rice realizes in the London 
market 13s. to 16s. per cwt., American or, as it is 
more commonly called, Carolina rice is quoted 
from 35s. to 37s. per cwt. 

Such difference in price—indicating, as it does, 
the superior quality and nutritive power of Carolina 
rice—did not fail to attract the attention of the 
Indian Government at an early period. When, 
therefore, in 1845, the Directors of the East India 
Company sent Captain Bayles to America, to procure 
American cotton-seed, gins, and overseers, for the. 
purpose of ascertaining the practicability of raising 
cotton by the American method in India, they gave 
him especial instructions to initiate himself thorough- 
ly into the American system of rice-culture. 

The Carolina rice-plant is essentially the same- 
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os that cultivated in India, but European energy 
has subjected it to such a careful cultivation inv the 
rieh soil of young America, that the result is the 
production of a grain which excels in its nutri- 
tive and other qualities the best Patna rice, as 
much as the latter may be said to excel the wild 
variety. The grain of Carolina rice is larger, whiter, 
better flavored, and more nutritious on account of 
the greater percentage of gluten present. The Jury 
of the Industrial Exhibition in London, in 1851, 
pronounced it as “magnificent in size, colour, and 
clearness,” and awarded it a prize-medal, 

Various attempts have been made by the differ- 
ent Governments to introduce this variety into 
India. Seed was ordered out from America ; but, 
instead of a suitable centre for its cultivation and 
gradual acclimatization being selected, it was dis- 
tributed all over the country, and the experiments 
were entrusted to officials whose ignorance of agri- 
culture in general, could only be equalled by their 
ignorance of rice-culture in particular. 

The results of such unsystematic proceedings were 
naturally not very encouraging ; the failures were 
attributed to floods, excessive rains or drought, 
birds, insects—everything, in short, seemed to have 
conspired against the successful introduction of this 
new variety into India ; but, Iam afraid, the non- 
success Was due more to the carelessness and indiffer- 
ence with which the experiments were conducted. 
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‘ It was Mr. Kittredge, | believe, who five or dix 
years ago furnished the Government of India with 
particulars as to the mode of rice-cultivation put- 
sued in America, but they appear to have 
entirely ignored, for they do not seem to have 
been adopted in any of the experiments instituted 
since. Individuals were left very much to their 
own resources and notions, and Carolina rice was 
consequently sown on high land and on low land, 
was sown broadcast and was transplanted from 
nurseries—in fact, was cultivated indiscriminately, 
and in every possible way but the right way. 

The superiority of Carolina rice is, as I have 
said, due to the peculiar mode of cultivation to 
which the plant has hecome accustomed for nearly 
two centuries ; and if we intend to successfully in- 
troduce this important plant into India, and preserve 
its valuable qualities, we must observe as closely as 
possible the American method of cultivation. 

But, before detailing this method, it will interest 
most of my readers to know how rice came to be 
introduced into South Carolina; the particulars azg 
related in Ramsay’s “ History of South Carolina’ 
as follows :— 

‘* Landgrave Thomas Smith, who was Governor of Seuth 
Carolina in 1693, had been at Madagascar before he settled 
in America, and, while there, paid some attention to the 
cultivation of rico, and observed the peculiarities of soil asd 
climate under which it came to perfection. ‘ 
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, * Having some ground attached to his garden at East 
Bay, Charleston, he was persuaded that both soil and 
climate were well adapted for the cultivation of rice 
Cominanication between Charleston and Madagascar 


beg then very difficult, the opportunities of procuring 
the seod were very rare ; however, just about that time, a 


vessel from Madagascar, being in distress, came to anchor 
wear Sullivan's Island, and the master, having known 
Mr. Smith while at Madagascar, inquired after him. In 
the course of an interview which took place afterwards, 
the Governor expressed the wish to procure some seed-rice 
to plant in his garden. The ship’s cook had fortunately a 
small bag of rice fit for the purpose on board, and this was 
presented to Mr. Smith, who sowed it in a small spot in 
Longitade lane.” 

From this small beginning did one of the great 
staple commodities of South Carolina take its rise, 
and soon became the chief support of the colony 
and its great source of opulence, the total rice- 
crop in £850 having amounted to nearly 100,000 
tons. 

It is cultivated in South Carolina in the follow- 
ing manner:—Low-lying or marshy land is 
selected, and the soil thrown up by a hoe in 
furrows or trenches twelve inches apart and 
eight to twelve inches deep. The paddy, or 
rice in husk, is sown at the bottom of these 
trenches, a little water being kept in them to assist 

i When the plants are a few inches high, 
the water is allowed to run off, the weeds are 
eliminated, and the rice-plants thinned where they 

vt 


104 


stand too thick, any vacant spots being filled with: 
sach spare plants. Water is then turned on again,’ 
and is kept in the trenches to the depth of six ar: 
seven inches, or, when strong winds are blowing, 
even within an inch or so of the top, as_ that tends: 
to keep the stem steady. When the plant begins to 
Fipen, the water is allowed to run off altogether. 

The whole process, it must be acknowledged, ia 
very simple, and offers no great difficulties ; and 
provided the land is well drained and the subsoil 
sound, there is nothing that should hinder the 
acclimatization of this variety. It will well repay 
any land-owner to undertake the cultivation of this 
superior grain. 

The importance of its introduction into India 
cannot be over-estimated, and it justly deserves 
the high consideration of Government, for it will 
confer a lasting benefit on the masses whofe exist- 
ence depends upon the products of the soil. : 

It has been mentioned that the superior qualities 
of the grain, and its proportionately high price, were 
the causes that attracted the attention of the 
Government of India to Carolina rice ; but there is 
another and extremely weighty reason why it should 
command the earnest consideration of every edt- 
eated farmer and land-owner, whom we must 
expect to take the lead in initiating its growth. 

The rice-plant of India is a surface-feeder ; its 
roots ere lateral, and rarely penetrate further thin 


195 


three or four inches into the ground; while the 
Carolina rice-plant, on the contrary, extends a 
straight, vigorous root, six to eight inches long, 
through the surface into the subsoil, whence it 
.obtains the greater portion of its mineral food. 

Now, that the surface-soil of most Indian fields 
is bordering on a state of exhaustion, is a fact that 
cannot be contested; but under this surface-soil 
there are still immeasurable riches buried, there is 
still an enormous quantity of mineral plant-food 
available, if only the roots of our rice-plant could 
reach it. The American variety, therefore—feeding 
chiefly, as it does, in the subsoil—will be the means 
of availing ourselves of the riches stored up in the 
subsoil of India’s fields, and, following in the wake 
of its introduction, we shall begin a new era of 
productiveness. 

For this very reason, Carolina rice, a3 a subsoil 
feeder, will sometimes fail in a soil which has yield- 
ed fair crops of country paddy; for, unless the sub- 
soil is healthy, and has been reached by the tillage, 
the Carolina varicty will perish for want of 
proper food. 

Mr. Knight, editor of the Agricultural Gazette 
of India, says in a note on this subject-—* We 
have abundant proof that this rice will produce 
as luxuriant crops in India as in Carolina iteelf, 
with a subsoil in healthy condition; and when we 
remember that it commands nearly three times the 
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giles of the Indian staple, and that the yield pat 
seré is infinitely greater, the importance af:dhe 
effort to introduce it into India will, it is believed, 
be more generally understood.” wd 

It has been mentioned that the early attempte to 
introduce this variety of rice into India did not offer 
great encouragement to Government, but I am glad 
to observe that the attempts have not been entirely 
abandoned, and that fresh seed for further experiments 
has been sent out from time to time by Her Majesty's 
Secretary of State for India. The last consignment 
of nearly 200 barrels arrived here in March 1878 ; 
but no portion of it has, to my knowledge, been 
reserved for distribution in this Presidency, and I 
was sorry to learn that the Bombay Government 
had concluded that it would be useless to proceed 
with the experiments on account of the discouraging 
reports received. 

This conclusion is greatly to be regretted; for, 
considering that the unsuccessful experiments were 
not only conducted in a palpably unsystematic and 
careless manner, but that the seed was bad, the 
season unfavorable, and the plant subjected 
a mode of cultivation totally different to whet it 
was accustomed to, no satisfactory results could have 
been reasonably expected, but, on the contrary, 
there was every reason to anticipate failure. ‘ 

Moet of the attempts made in Khandeish, incla- 
ding those conducted under the superintendence of 
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Ma. Fretwell, are all reported to have failed from tes 
effects of the late floods. In fact, a perusal of the 
deveral reports on this subject, submitted to the Bom- 
, bay Government, would induce one to imagine that 
1 the very elements had formed a league against the 
successful introduction of this new variety. But the 
Fact is, as I have stated before, that the experiments 
were entrusted to persons who, while possessing 
scanty knowledge of the subject, further contributed 
towards the failures by a most careless and 
,indifferent procedure, and then attributed them to 
‘natural defects. We can therefore scarcely blame 
the Bombay Government in deciding to discon- 
tinue the experiments, seeing that that decision 
was formed on the basis of unsatisfactory reports. 
But, considering the importance of the subject, 
it is to be earnestly hoped that the laudable 
attempts to acclimatize the American rice will 
be resumed when occasion offers, and be then 
entrusted to more competent and careful men. 

The other local Governments are in the mean- 
tiie prosecuting their experiments, and success is 
thowly crowning their labours ; but, so long as the 
American method of cultivation is not followed as 
fer as is feasible in the Indian climate, the results 
will, even in experienced hands, be always doubt 
fal and untrustworthy. 

The reports received from the Central Provinees 


ase generally satisfactory, and some trials made 
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ear Jubbulpore showed an ontturn of 12) fold, 
while the yield from indigenous seed in adjacent 
fields was only 6 to 7 fold; and this result wes 
attained with seed of which scarcely 50 per consi 
germinated. The Chief Commissioner, ina summary 
of the results, considers that the plant in these trials 
shewed iteelf to possess all the advantages which 
are generally ascribed to Carolina rice. 

The experiments made in the North-West 
Provinces seem to have suffered greatly by excessive 
rains, and the Board of Revenue, in their report, 
make due allowance for the circumstance. Some 
trials, however, especially at Saharunpore and 
Cawnpore, have been so signally successful, that 
a report of a detailed description of the method 
of cultivation adopted has been demanded. 

But the most successful attempts to acclimatize 
this plant seem to have been made in the Madras 
Presidency, most of the experiments proving deci- 
dedly satisfactory. Some trial cultivations in 
Tellicherry have been very favorably noticed. 
The yield from a good soil was 160 fold, and the 
natives were said to have been much impressed 
with the euperior qualities of the rice and straw, and 
were anxious to cultivate the plant. 

In the Kistna district, a Carolina rice-crop, grown 
alongside one of the best native paddy, and under 
precisely similar circumstances, yielded one-and-s- 
half times as much as the latter; and one important 
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point is noticed, showing the estimation in whick 
the American paddy is held, namely, that it realises 
mow double the price of the native variety. It 
has farther been proved by experiments that, if 
occasional irrigation is available after the crop has 
been reaped, a second crop may be obtained from 
the same roots, the yield of which, although not so 
large as the first, is still very considerable. 
The results of all these trials have established 
beyond doubt the fact that the introduction of 
Garolina paddy into India is perfectly feasible, and 
that common care and some discretion are the 
only requisites to succesa. 
The advantages which its cultivation offers have 
been summed up as follows :— 
(1) It is a four months’ crop. 
(2) Itrequires less water than the native paddy. 
(3) For the same area, 24 measures of seed will 
: go as far as 32 measures of native seed. 
(4) Each seed that germinates is capable of 
producing from 10 to 17 plants without 
any particular care—a productive power 
not possessed by native paddy to any 
appreciable extent. 
(5) The ears are incomparably longer than 
- those of native paddy grown under the 
moet favorable circumstances. 
(6) The largeness of its yield. 
(7) Its superiority as food grajn. 
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(8) The larger amount of more succulent and 
palatable straw than that of ak 


paddy. 

All these advantages render the introduction a 
this variety into India highly desirable ; but it is 
still more desirable that we should ancaore the 
indigenous rice by more careful cultivation. 

It would be superfluous to give here any instrue- 
tions about the description of soil best suited for 
rice-culture : the nativé cultivator knows that from 
experience ; and as rice grows in almost any soil, 
he will very seldom make any serious mistake in 
his selection. 

The first step necessary for improving all marshy, 
stiff, and clayey rice-lands is to “lime” them. 
About 20 candies of chunam, of the kind generally 
used for building purposes, will be found enough 
for heavy clay soils, while 12 to 14 candies will 
suffice for loamy or sandy soils. But care should 
be taken not to “lime” any lands already contain- 
ing an abundance of calcareous matter, for a serious 
falling-off of the outturn, for a couple of years at 
least, would be the result of “overlimeing” the land. 
The chunam should be applied shortly after the 
removal of the crops, or at least three months 
before a new crop is grown. All ‘‘limed” lands will 
be grateful for any vegetable refuse, leaves, grass, 
&., which should be ploughed-in with the lime, 
and rot burnt, as is now usually done. 


x ‘Wherever the flow of water can be regulated 
@-irigation is available, rice should never be 
sown broadcast, but always in furrows, follow-: 
ing as closely as possible the American mathod of 
ealtivation. The ground should be ploughed deep, 
peeferable by the hoe, and the seed sown 
in the bottom of the furrows, four or five grains s 
foot apart, mixed with bone-dust, or, if not available, 
cow-dung. 

Great care should be taken in the selection of the 
seed; not a single one should be sown that is not 
of more than average size and fully developed. 
Seed from different districts and soils should be 
preferred to self-grown, as plants are known to 
degenerate by being cultivated continually in the 
same soil. From soil thus treated and seed thus 
selected, we have every reason to expect most 
satisfactory results. 

, To maintain the fertility of the soil, the land 
should be manured each year with as much village 
refase as is obtainable, the proper quantity of which 
can be easily ascertained by a few years’ experiments. 
To commence with, eight or ten cart-loads per acre 
would suffice on average lands. In addition to this 
yearly supply of manure, heavy clay soils should 
receive another dose of lime, of about five to six 
candies, every fourth year ; while for light soils an 

ication of three to four candies every eighth 
year would be sufficient. 
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A still higher yield than can be expected by the 
use of any other manure, can be obtained, especially 
on poor soils, by giving the land a top-dressing of 
bone-dust or superphosphate of lime in quantities 
of about four to five cwts. per acre. A more liberal 
treatment of the soil will not only result in larger 
yields, but will improve the grain in quality ; and 
the gluten, the most nourishing portion of it, will 
increase in the same proportion as the nourishment 
of the plant increases in the soil. 
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CHAPTER II. 


WHEAT. 


Yndian wheat in the European markete—The exports from 
Bombay.—The high quality of wheat aud the increasing 
demand.—The successful cultivauon of wheat demanding 
& thorough knowledge of the Principles of Rational Agri- 
calture.——-Exhaustion of the soil rendering wheat-plants 
liable to bo attacked by disease and parasites.—-Doticiencies 
in soile on which wheat bas been grown for any length 
of time.—Available silica in its relatiun to wheat.—How 
to increase available silica in wheat-soils—Rotation of 
cropa.—The agricultural advantages of India in connec- 
tion with »rrigation ~The defects of wheat-soils deter- 
minable by studying the mincral eletncnta contained in 
wheat.—Nitrogen and wheat —Mineral constituents neces- 
vary for the development of a long, well-filled ear.—The 
composition of wheat-ash —Salt a fertilizer for wheat.— 
Compogition of wheat-straw —The relation between seed 
and straw, and the mineral constituonts relatively required. 
~-The manuring of wheat-soils to be adapted to the wants 
of the plant —The first step uf protitable farming im India 
18 the accumulation of the raw material, 1¢, manure, for 

“good harvests —The deepening of the soil—An acre 
twelve inches deep 1s worth more than four acres siz inches 
deep.--General instructions for sowing, ploughing, and 
manuring.—The Cultivation of Wheat in the Central 
Provinces by A. C. Elliot. 
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Nort less important than rice, although not so 
largely consumed by the native of India, WHEAT 
claims next our attention as another staple product 
of India. 

Indian wheat is beginning to be greatly 
demanded in the European markets, and there is 


every probability of the exports of this food-steff 
increasing steadily, as they have during the 
past few years. The exports from Bombay shone 
have increased in four years from 26,000 t 
688,000 cwts., the relative yearly shipments having 
been as follows :— 


Cwts. 
TOTS oiwiie ak mic anie ae 26,000 
YA7B sone cgeee coves vce cuter ays case ee» 274,000 
NOI6 co vised ih eoestees be Bacseniede as de: Goss, MORO 


It is said that the Indian wheat is coming more 
and more into request, especially in England, and 
that there is every reason to believe that it will 
soon rank equal to Californian and second only to 
Australian wheat. Its cultivation in India is keep- 
ing pace with the increasing demand, but we fear 
that, under the native mode of cultivation, the 
Indian wheat—-as indeed all other grains—will in 
course of years degenerate and lose its present good 
repute. 

There is perhaps no crop the cultivation of 
which demands greater observation of all the Laws 
and Principles of Rational Agriculture, than wheat. 
A most exhaustive and highly interesting account 
of wheat cultivation is given by Dr. Lewis C. Buok 
in a report on the “ Bread-stuffs of the United 
States of America.” *There is no crop—we gather 





* The remarks that follow on the cultivation of Wheat are fer the gost part 
quotations from us Report. 


this report—the skilful and successful culti- 
wation of which on the same soil, from generation 
fe generation, requires more art than is demanded 
to produce good wheat. To grow this grain on 
fresh’ land, adapted to the peculiar habits and 
wants of the plant, is an easy task ; but suoh 
fields, except in rare instances, fail sooner or later 
to produce sound, healthy plants that are little 
liable to attacks from the malady called “rust,” 
and that give lengthened cars or “ heads” well 
filled with plump secds. 

The writer of the report, having long resided in 
the best wheat-growing district of America, had 
devoted years of study and observation to all the 
influences of soil, climate, and constitutional pecu- 
liarities which affect this bread-bearing plant, and 
we have consequently every reagon to accept him as 
an authority on the cultivation of wheat. It seems 
that wheat isfar more liable to smut, rust, and shrink 
in some soils than in others. This appears to be 
perticularly the case where wheat has been long 
cultivated. As the alkalis and other fertilizing 
elements become exhausted in the soil, the 
cxope of wheat not only become smaller on an 
average, but the plants become impaired in 
constitutional vigour, and are more liable to dia- 
eases and attacks from parasites and destructive 
insects. Defects in soil and improper nutrition 
lead to these disastrous results. 


Soils that have beeg under wheat cultivation 
for long periods are generally defective in the 
following particulars :—They lack soluble siljes; 
or flint in an available form, with which te 
produce hard, glassy stems that are lites 
subject to “rust.” Cultivated soils never contain 
soluble flint in great abundance, and, after being 
tilled some years, the quantity becomes still less. 
It is not very difficult to accurately learn the 
amount of silica which rain-water, os it falls on the 
earth, will dissolve out of 1,000 grains of soil in the 
course of eight or ten days. Hot water will dissolve 
more than cold water; and water charged with 
earbonic acid, more than pure hot water. 

What elements of crops rain-water, at summer 
heat, will render available to the plant out of ten 
or twenty pounds of soil, in the ‘course of three 
months, is a point in agricultural science which 
should be made the subject of numerous and 
careful experiments. In this way, the capabilities 
of different soils, and their adaptation to different 
crops, may be tested in connection with practical 
experiments in field-culture on the same kind of 
earth. Few wheat-growers are aware how much 
available silica an acre of good wheat demands te 
prevent the plants having coarse, soft, and spongy 
stems, which are anything but an indication of 
healthy organization. 

In the Journal of the Royal Agricultural Society, 
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vol. 7, there is an exhaustive “Report on 
the Analyses of the Ashes of Plants, by Thomas 
Way, Professor of Chemistry at the Royal Agri- 
cultural College, Cirencester,” which gives the 
result of sixty-two analyses of the ash of wheat, 
from as many samples of that grain, mostly grown 
on different soils and under different cireumstancea, 
The report gives the quantity of wheat per acre, 
the weight of straw cut near the ground, 
and also that of the chaff. These researches 
show that from 93 to 150 Ibs. of soluble silica are 
required to form an acre of wheat ; and it would 
appear from investigations that three-fourths of this 
silica is demanded by nature during the sixty days 
preceding the maturing of the crop. 

This is the period when the stem acquires solidity 
and strength, and most of it» incombustible earthy 
matter, the quantity of which varies from three 
to fifteen per cent. of the weight of the straw. 
Professor Johnston and Sir Humphrey Davy 
adduce instances when more than fifteen per cent. 
of ash was found, while Professor Way states 
cases where less than three per cent. was obtained. 
The mean of forty samples was four-and-a-half 
percent. Dr.Sprengel gives three-and-a-half as the 
mean of his analyses, while M. Baussingault found 
an average of seven per cent. As silica is truly 
the bone of all the grass species, as cane, corn, oat, 
rye, rice, millet, &c., imparting strength to them, 


the proportion of this mineral varies as mach 
ee ee on 
very fat swine or cattle. : 

A young growing animal, whether a cnile 
or a colt, that is kept on food that lacks bone-carth 
(phosphate of lime), will have soft cartilaginous 
bones. Just the same as nature cannot substitute 
iron or any other mineral in the animal system, 
out of which to form hard, strong bones, so no other 
mineral in the soil can perform the peculiar fanction 
assigned to silica in the vital economy of cereal 
plants. To protect the living germs in the seeds 
of wheat, corn, oat, rye, barley, &c., the cuticle 
or bran of these seeds contains considerable flint. 
The same is true of chaff. 

The question, then, naturally arises, how is the 
farmer to increase the quantity of available silica 
in his soil? This is a question of the highest 
practical importance. There are three principal 
ways in which the object named may be attained. 

First, by keeping less land under the plough. 
Land in pasture, if well managed, will regain its 
fertility, and in the process accumulate soluble 
silica, in the surface-scoil. In this way, more wheat 
and surer crops may be made by cultivating a 
field in wheat two years than four or six. If the 
field in the meantime be devoted to wool-growing, 
butter or cheese-making, or to stock-raising, parti 
cular care should be observed to make extensive 


crops of prase of clover grow on the land, ead 
have all the manure, solid and liquid, applied to ite 
surface. There are many countries in England 
fielding an average of thirty-two bushels of wheat 
per acre for ten crops in succession, whereas bat 
few districts in India yield half that quantity while 
possessing greater agricultural capabilities than 
Great Britain. 

Another way to imcrease soluble silica in the 
soil is to grow such crops, in rotation with wheat, 
as will best prevent the loss of available 
silice. This remark is intended to apply more 
particularly to districts growing cotton, tobacco, 
and opium, as these plants require no considerable 
amount of silica, while the soil is improved by the 
tilling which is necessary for them. 

Indian-corn, well managed, will extract more 
silica from the soil than any other plant. As not an 
ounce of this mineral is needed in the constitutional 
economy of man or beast, it can all be composted 
in the stalks, blades, and cobs of, or in the dung 
and urine derived from, Indian-corn, and be finally 
incorporated in the stems of wheat-plants. 

Indian-corn and wheat culture, if skilfully and 
wientifically conducted, go admirably well together. 
Of the two, perhaps the Indian-corn will yield a 
better-paying crop. But when what is called ‘ high 
farming’ in England is introduced into India, the 
crops both of wheat and Indian-corn grown here 
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wilt demonstrate our poor apprecistion of the mst 
superiority of this climate for the economical feed: 
ing and clothing of the human family, over tant of 
the greater part of Europe. fF 

In Europe only one crop of wheat can be raised 
in twelve months ; but in India, where irrigatien 
is available, wheat sown in December is ready for 
cutting by the middle of May. A good crop of 
hay may then be reaped in July, followed by a crop 
of peas which could be harvested in October, after 
which the ground may be prepared for wheat, or a 
rotation of wheat and cotton might be adopted. 

Sufficient justice has never been done to the vast 
agricultural resources of India. While the mean 
temperature of England is so low that Indian-corn 
will not ripen, in India a crop of wheat may be 
grown in the winter, and nearly two crops of Indian 
com successively in the summer and autumn, 
before it is time to sow wheat again. 

But there is much of Indian soil that is not rich in 
the elements of bread. Nothing but the careful 
study of these elements, and of the natural laws 
governing them, can remedy defects in wheat 
culture anywhere, but especially of course on very 
poor land. 

All alkaline minerals, such as potash, soda, lime, 
ammonia, and magnesia, hasten the solution of 
the several insoluble compounds of silica in the anil. 
This fact should be remembered by every faxmer. 
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Having secured the production of a bright, 
ferd, glamy stem, the next desideratum is to 
develop a long, well-filled ear. Towards this end, 
available ammonia or nitrogen, phosphorus, potash, 
and magnesia are indispensable. Ammonia 
(apirite of hartshorn) is necessary to the forma- 
tion of the combustible part of the seed, while 
the other ingredients mentioned are required to 
assist in the formation of the incombustible part. 
In 100 parts of wheat-ash there are the following 


substances, riz.— 
SOR as cccstdcienaete Roce davt sp kcseretscasausaccsederaevacs 328 
Phoaphoric Acid ..... 0.0.0 seus esse ene oe ee 4B78 
Sulpburic Aokd ... 2-6 cece oe ee ee ees | PSB 
WM agMealh 20.2 cesses vosccnes on sven sonenes eoanesen Lop 
Peroxide of Iron Sbie- ae Ab wea eeee:, Od 
BOG cise ce scnssore sd case-Viwe” Bincba abeicrdaaeoseendieas 4°06 
Chioride of Sodium 0 37 


Total ...... . ... OOM 


The quantity of ash in wheat varies from 1} to 
23 per cent., the average being about 1°69. The 
amount of phosphoric acid in any given quantity 
of wheat-ash varies from 40 to 50 per cent. 
Seeds having a thick cuticle or bran, and little 
gluten, contain a smaller percentage of phosphoric 
ecid, and more silica. About one-third of the 
ash is potash ; in nearly all cases, magnesia yaries 
from 9 to 14 per cent., lime from 14 to 6 per cent. 
Peroxide ‘of iron is ecldom as abundant ss in the 
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sth above given, and the same holds good of soda. 
Chloride of sodium is common salt, and exists in a 
small quantity. Salt is beginning to be much ased 
as a fertilizer on wheat-lands in Western New York, 
a it tends indirectly to increase the crop. 

The following may be accepted as about the 
average composition of the ash of wheat-etraw. I¢ 
is “ Specimen No. 40” in the tables of Professor 
Way, and I reproduce verbatim all that is said upon 
the subject. (Soil sandy ; subsoil, stone and clay ; 
geological formation, silurian ; drained ; eight years 
in tillage ; crop after carrots, 20 tons per acre ; 
tilled, December 1845; heavy crop ; mown, August 
12th ; carried, August 20th; estimated yield, 42 
bushels per acre ; straw long, grain good, weight 
62 Ibs. to the bushel.) Length of straw 42 inches. 


Relation of Grain, Straw, and Chaff. 
Actual Quantities, Percentage, 
Graln . rrcccrrrccscasererereoees 1,638 WDB. ..cccescescsssenes 45°13 
BUGW sessscucs, Ve ASL yy diane 47°89 
Ohad 2. nce eases senete «BED gy sosenveonscecevace $96 
Total. .. ... 8,615 Ibs. 
ee 
Bpeolflo Gravity of Grain .......00 sere coesscsecsenscscens 1'396 
Weight of Grain per acre... 2.0.06. 6. eee oes 2,606 De, 
Pe Straw, Caveeer sone toes + eeewnseese oo Spee Oy 
n OCOSE 3. 0 -ieainn. HASGRtos 401} 
Mineral matter in an Acre. 
WDA ise. 4c soe ease ahccebhnde eck & aidvatannsneetansencsaioes 444 Ibs. 
Straw ... 118 ; 
Chaff ae SO 60 54 EOS OH a7} 
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Pementags. Remneved teem an Aart, 
me. ote, 
DEIR cr recerscercorrerssarneces wo BGB cectecascccennees 2 8 
Phosphoric Acid 43.98 wow 19 8 
Sulphuric Acid te . 0 
Laem «0.000000 1:80 wee @ 398 
Magueais ..... 11°69 vscccceee & BE 
Peroxide of Iron.....ccoees sees 0°29 . © 8 
Portege... cs. ccsacersee onsenases SE51 . «~B bf 
NOOR sisscsistcicizscseveneees 1°87 wee s O 133 
Total 99°98 44 ey 


Perocntage. Removed per Acts. 

tbe, "0m, 

BiH Ge cise cseecsees eeeeo Ges Or86 .. www. OEY 

Phosphoric Acid ern 4 | - «se s 8 6h 

Balphurio Acid ..... ... 4°45 » ve ee FT Bh 

GHG oe, ete 2 oe conwnsene uses GIB oece wcene avones ~ nh 
are aes 145. 2 & 

Peroxide of Iron sees OD ye “gua OE OD 
Potash... ... . 179 18 14 
Bada. sstannaniaxe: Siew none none 

Chloride of Sodium ............ * » 
Total..... 9054 Oo 8 ly 
Ean San) ear Ste ay eh i 


If we subtract the 111 lbs. ofsilica from the 160 Ibs, . 
f minerals in the straw and chaff, the difference 
yetween the residue and thoge in wheat isnot great. 
As the stems and leaves of wheat-plants grow before 
heir seeds, if all the phosphoric acid, potash, and 
ime available in the soil is consumed before the. 
organization of the seeds begins, from what source , 
@ nature to draw her supply of these ingredients 
to produce a good crop ? Could the farmer reverse 
the order of nature by growing seeds first and , 
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straw afterwards, then of course he would- harvest 
more wheat and less straw. But roots, stems, and 
leaves grow before nature begins to form the seeds ; 
and every one should know that the atoms in the 
soil which are consumed in organizing the bodies 
of cultivated plants, are in the main identical ia 
kind with those required to form their seeds. The 
proportions, however, differ very considerably. 
Thus, while 100 parts of the ash of wheat contain 
an average of 45 parts of phosphoric acid, 100 parts 
of the ash of wheat-straw contain an average of 
only 5 parts. The difference is as 9 to 1. In 
magnesia, the disparity is only a little less striking. 

In what ure called the organic elements of wheat 
(the combustible part), there are seven times more 
nitrogen in 100 lbs. than in a like weight of straw. 
Hence, if the farmer converts straw into manure 
or compost, with the view of ultimately transform- 
ing it into wheat, it will take 7 lbs. of straw to 
yield nitrogen enough to form 1 lb. of wheat. 

Few are aware of the annual loss in labour and 
money by the feeding of plants on food not strictly 
adapted to the peculiar wants of nature in organ- 
izing the same. True, most farmers depend on 
the natural fertility of the soil to nourish their 
crops, with perhaps the aid of a small quantity of 
stable and barn manure, distributed only partially. 
As the natural resources of the land begin to fail, 
the supply must be drawn from other quarters than 
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am exhausted field, otherwise ita cultivator will 
receive a poor return for his labour. 

_ dn Great Britain, where the necessity for liberal 
harvests and artificial fertilization is far greater 
than in this country, the yield of wheat is said to 
be governed in a great degree by the amount of 
ammonia available as plant-food. This opinion is 
founded, not on theory atall, but altogether on the 
teachings of experience. But in England, limeing 
and manuring are so much matters of constant 
practice, that few soils are in such an impoverished 
state as many are in India. With land as naked 
and sterile as most of India’s soil, English farmers 
could hardly pay their tithes and poor rates, besides 
other taxes, rent, and the cost of producing their 
annual crops. 

The first step towards making farming perma- 
nently profitable in India is to accumulate, in a 
cheap and skilful manner, the raw material for 
good harvests in the soil. Over a territory so 
extensive as the Indian Empire, it would be 
extremely difficult to lay duwn any rule that would 
be even approximately applicable. 

There are, however, many beds of marl, gypsum, 
kunkur, saline and vegetable deposits available for 
the improvement of farm-lands in British India. 
In addition to these, there are extraneous sources 
-—the ocean with its fish, its shells, its sea-weeds, 
and its fertilizing salts, which will yield an incalca- 


lable amount of animal and vegetable food. kx. 
the subsoil and the atmosphere also, every agrieals: 
turist has resources, but which are not appreciated 
at all. 

Asa general rule, the soil must be deepened. 
before it can be permanently improved. The 
cultivation of an acre 12 inches deep will be more 
profitable than four acres 6 inches in depth. Thus, 
admit that a soil 6 inches deep will produce 14 bushels 
of wheat, of which 12 bushels will pay all 
expenses, leaving 2 bushels as profit. Four acres 
of this land will yield a net income of only 8 
bushels. Now double the crop and the depth of 
the soil: making the former 28 instead of 14 
bushels per acre, and the latter 12 instead of 6 
inches deep. Fifteen bushels instead of twelve 
will now pay all annual expenses, and leave a net 
profit, not of #00, but of therteen bushels per acre, 
When small crops pay expenses, large ones will 
make a fortune ; provided the farmer knows how 
to enrich his land in the most economical way. 
Paying too dear for the improvement of land 
is equal to losing money at any other sort of 
business. 

The operator should first acquire all the know~« 
ledge within his reach, derived from those who 
have experienced and practised what he proposes 
to aqoomplish himself. Twenty or even Gfty 
rupess, invested in some good agricultural books, 
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miy save him thousands in the end, and at the same 
time double his profita in two years. 

A system of tillage and rotation that pays well in 
a certain locality, on one quality of soi], orin a 
particular climate, may be found ill-adapted to 
other localities, different soilsand latitudes. Henes, 
as observed before, no specific rule can be laid 
down that will meet the peculiar exigencies of a 
farming country so extensive as the whole of the 
Indian Empire. For some soils have borne good 
crops of wheat for centuries, and the produce 
still remains undiminished, while other soils have 
declined in fertility so greatly as to cause their 
abandonment altogether. 

Many agriculturists grow peas, beans, turnips, 
beetroot, and carrots very extensively, as well as 
clover, Indian-corn, oats, and barley. Peas and 
beans, both pulse and stems, when well cured, are 
excellent food for sheep, and on good land are 
easily grown. They also tend to prepare the soil 
well for wheat. 

All the manure derived from sheep should be 
husbanded with extreme care by the farmer 
wishing to enrich his land. On a deep, rich, arable 
soil, if highly cultivated, a large number of 
sheep may be kept; for their manure enables 
the land to produce extensive crops of wheat at 
small expense. Of all business men, farmers 
should be the closest calculators of profit and loss. 

Great care should be observed in sowing good and 
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clean seed of clean land. Previous té putting the 
seed in the ground (drilling is preferable to spying 
broadcast), wheat should be soaked not longer 
than five or six hours in strong brine, after whids 
a peck or more of recently slaked lime should 
be added to each bushel, and shovelled over well, 
in order that the lime may cover each seed. The 
seed is then ready for sowing. Most good farmers 
roll the earth after seeding; some before. As s 
general rule, friable soils need not be ploughed 
long before the intended crop begins. to grow. 

Among other fertilizers, wood-ashes, salt, bones, 
lime, guano, and poudrette have been used in 
wheat-culture with decided advantage. In Great 
Britain, manure derived from the consumption of 
turnips and other root-crops by sheep and neat 
cattle, is much used in preparing land for wheat. 
Sheep clover, peas, and Indian-corn rotate well to 
ensure the economical production of this staple. 
Manure is usually applied to the crop preceding 
wheat. Whcat should always be sown tn drills. 

It may be interesting to some of my readers to 
see here the mean result of several organic analyses 
of wheat made by M. Baussingault. Wheat, dried 
at 230° in vacuo, was found to contain— 


Hydrogen ..........cc008 os er 58 
TRMOGOR ao ciisccsesiissiscscecs~ Sheecsesceen!, cssesna +3 
AmRrreccrcees.. a 920 ee on oe ry o4 
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‘ “Chareoal may be regarded as a fair representative 
of carbon, and water as the representative of both 
oxygen and hydrogen. It will be seen by the 
above figures that over 95 per cent. of wheat is 
constituted of elements which greatly abound in 
nature in an available condition, and which nature 
herself restores by her own processes; and the same 
is true of all other plants. It is doubtless owing to 
this circumstance that a comparatively small quan- 
tity of mineral fertilizers are able to produce crops 
five, ten, and even fifty times greater than their 
own weight. 


THE CULTIVATION OF WHEAT IN THE CENTRAL 
PROVINCES.—By A. C. ELLIOT. 


The distinctive crop of the district is whoat, and it is 
the only one respecting tho kinds and growth of which 
I think it worth while to enter into any particulars. 

There are five kinds of wheat grown—the Jelalia, Kutia, 
Soharia, Bungusia, and Pissi. The Jedalia is the finest : 
it is a large white wheat, and a samplo of it, taken from 
the village of Rehsulpore, obtained the first prize at the 
Lacknow Exhibition of December 1864, as the “ largest 
and finest” wheat exhibited among a great number of com- 
petitors. Kutia, however, runs it very hard : it is a first- 
class red wheat, very little inferior to Jelaka in weight, 
and said to grow better than it in second-class soil. Jelalia 
ripens about teu deys earlier than Kextia, Soharia is a 


white wheat brought from Bhopa, where i is adfied 
Dacni-Khani ; it is small, bat of fine quality, and é-is 
not extensively sown. Bungusia is rare, and is only 
sown east of the Towa. Pissi is a very inferior wheal, 
and is chiefly grown cast of the Towa. Its name h 
derived, on the lucus a non ‘principle, from the fret 
that in the rains it grows so soft and pulpy that it canned 
be ground for flour. No beardless wheat is grown here. 
When the plant is green, Pissi may be known by the 
yellow tinge of ite ear, and the grains being a long way 
apart, but the other wheats are hard to recognize. The 
Jelalia ear, when ripe, hasa deep red color, and the beard 
has a red tinge at the end before it is quite ripe, while 
the Kutia ear is quite white. Bungusia has a black 
beard. In Rajwara 
.| and Sohagpore Piss 
is chiefly sown, either 
alone or mixed with 
——| Kutia ; in Hoshunga- 
bad Jelalia and Kutia 
are sown in equal 





13 3} and Hurda Jelalsa is 
the most prevalent. 
Piss fetches a much lower price than Jelalia or Kutéa, 
ranging generally at Rs. 2 or Rs. 2-8 a mand below them 
im value. The table in the margin shows the price of each 
grain at the chief marts in the district on the 18th March 
eae "ut 
Seed and Produce. . h 

+ The rate of sowing is as nearly as possible a maund 
is die sain 0c bas se to the biswa. It varies slightly 
for the cultivator will sow leas in a moist season than iy 


airy ene, when he knows that many grains will ast 
"yemrdnate ; and more is sown in light, undulating, than 
‘@ rich fiat soil. But this rate, as a general average, 
ds accepted by the people, and agrees with my oxperiments. 
‘The average number of grains of KXutia and Jelalia 
wheat to a rupee is 235, and at this rate 752,000 grains 
are sown in an acre, and 621 in four square yards. 
I made a great number of experiments on plots of this 
size in different parts of the district, and found that the 
average number of stools is 160, and of ears 339. Thus, 
of four grains sown, only one comes up, and throws ont 
only two ears—an inability to tiller which seems to me 
the chief fault of our wheat. The average length of 
straw is only 2 feet to 2 fect 6 inches. The average 
produce is a point very keenly debated, but the best 
sative judges are now inclined to put it at fivefold, 
which, after making allowance for the loss by reaping, 
gieaning, and treading-out, corresponds to a produce of 
sixfold—i.c., six maunds, or cight and a half bushels, to 
the acre. This is the genoral average I have assumed 
after much careful enquiry. The common cultivators 
talk of three and fourfold, but I know by experiment 
how miserably poor a field must be to produce only three 
fold. On the other hand, ten and twelvefold are not 
uncommon, and in six places where I cut a biswa in 
March 1865, I got from fourteen to seventeen-fold. Ome 
amusing case happened in a village Gurrolie, which I 
wistted when the wheat was young; a cultivator expostus 
lated against my average rent-rates, asserting that his 
field would only produce threefold. I offered to give 
lim the price of every seer below fivefold if he would 
give me the same for every seer above, but he declined 
the bargain. I reaped his field for him. The produce 


was five kucha mands and twenty-one voorves, er Sem 
fold; but then it mnst be remembered that the harvest 
of 1864 was a very exceptionally fine one. 

Diseases of Wheat. 

The chief disease to which wheat is subject is the 
gherooa, a mildew which first attacks the stalk and leaf, 
turning it yellow and speckled, so that it leavesa yellow 
stain on the clothes of any one passing through the 
field, and then affects the ear, shrivelling it up. Some 
of the grains are merely rudimentary, and blow away 
with the chaff in winnowing, and all have a wrinkled, 
withered look. I have heard it said that these grains 
have not lost vital power, and are as good for seed as 
any other grains ; but the universal native impression is 
that they are worthless for soed. From the smaliness 
of the grain the discaso is called jirrie, the grains being 
almost as small as those of Jeera (cummin). The great 
and famous year when the wheat was entirely destroyed 
by this disease was 1831, and the country has had par- 
tial visitations of it since. High-lying thin fields appear 
to be safe from it; it attacks low situations and fields 
where the wheat has come up very thick. The native 
idea is that it is caused by the heat thrown back by 
clouds in the end of January, and they say it ia born 
on the Bussunt Punchmi; if within ten days from that 
time there are no clouds, the wheat is safe. Another 
disease is the black smut, or karte; it attacks single 
ears, is not contagious, and is supposed to be a sign 
of richness in the soil, and never does extensive injury. 
Withering (oomulfana) can hardly be called a disense, 
as i arises solely from dryness. Every stool is generally 
seen surrounded by dead stalk and leaves, which it has 


thrown out, but has not been able to keep alive. Irri- 
gation is the obvious remedy for this, but then the far 
is generally felt that irrigation would bring on mildew. 

| Soils. 

The soil that prevails is the black alluvial loam com- 
menly known as “ black cotton soil.’ It has all the well- 
known characteristics that distinguish this soil wherever 
it is met with—the uncommon fertility, the tendency to 
orack and sink into fissures and holes, which makes it very 
dangerous for nding, the great powers of absorption, the 
gxtreme muddiness and softness in rainy weather, and the 
retentiveness of moisture. It is of varying depths, from 
6 inches to 30 feet, and its average depth is probably 
about 10 feet ; beneath 1t is found red gravelly clay, or 
sand. Tho general name for it all over the district is 
mar, or murriar, but in Rajwara it is usually called rabur. 
Elsewhere rabur is considered a more clayey variety of 
mar, quicker to dry, and apter to fissure, moslfy found 
in low bottoms. It is a stronger soil than average mar if it 
gets water enough, but it dries su rapidly that, unless a 
hhower of rain falls during the ploughing, it is as hard as 
@ stone before sowing can be begun. Tho trac mer 
should be perfectly flat and level, free from stone or sand, 
the water running off it by gently-sloping channels, 
without denuding the land. Whore it is undulating, the 
action of water carries off tho top-dressing of good soil, 
leaving the gravelly clay exposed; or elec it cuts deep 
channels down to these substrata, and spreads their 
weatertals over the land. Hence the classification of every 
description of soil depends on the degree in which # 
departs from the standard, either undulation, stoniness, or 
sandiness. If it lies in a hollow, it is called rabur. If # 
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undulates slightly, the soil loses its richness, 

brown in colour, and contains small stones or 

pebbles; it is then morin, or morund, or moude. TFs 
undulates still more, and becomes fuller of gravel and 
pebbles, it is called rankur ; if it becomes sandy instesd of 
loamy, it is called sehar (I presume from the same root 
which we find in the great “ Sahara”); but this is only 
the case along the banks of rivers, where the sand brought 
down from the hills has been deposited by floods. If 
is a stony hillside, it is called burrurie, or burdie, or byrie, 
or in some parts khurrurie or khyrie. Thus flatness and 
richneas go together, and pebbles and light soil are always 
found where the land undulates considerably, and lies im 
Kittle hills separated by ravines. There are no great 
sandy plains or oosur tracts, such as are common in Upper 
India. Every part of the valley is culturable, except 
where a hill spur stands out into the plain, or a network 
of ravines leaves no surface for the plough to work upon. 
From thf character of the soils it follows that the best 
kinds must be given up to rubbee crops, and khureef 
sown only in the lighter soils. From its richness, its 
depth, and its capacity for retaining moisture, the mar 
is probably unsurpassod by any soil in India as a 
producer of wheat; but in this so-called “cotton 
soil,” cotton or any other khureef crop could not 
grow. When unlimited heat and moisture are sup- 
plied, it becomes so rank in its luxuriance that it 
is absolutely too rich to grow any useful crop; the 
plant grows up unhealthy, and is choked by the 
mass of weeds around it. These, in ordinary seasons, 
it is impossible to clear away, for if hand-hoeing is ued, 
the labourers’ feet sink in, and the hoe brings up the 
sown plant along with the weeds; or if the toliu & 


maed, the bullecka’ feet sink im. When a break in te 
enim coours, and the land gets dry—or buter, as it is 
milled—it can be weeded ; but the breaks are rare, and in 
vieh soil the weeds would extirpate the plant before the 
heoe got its chance. A good system of subsoil draining 
sight do something to remedy this, but at present the 
geault is that mar and eabur lands are devoted ontirely to 
rabbee ; the lighter lands produce the khureef crops, 
There is a debateable class of land, the morin, in which 
either class of crop can be sown, and there rotation can 
be followed ; but for all practical purposes at present, 
black soil, level land, and land growing rubbeo crops, are 
convertible terms, while undulating, light, and khureef 
Jands convey one and the same idea. Tho soil round 
villages is called kiera, a word which originally meant 
the raised mound on which a village is placed, and which 
is applied to mean both the village and tho soil of the 
mound round the village. From its saltness it is good 
for tobacco, and maize (mukia) is also grown on it; but 
though it is enriched by animal refuse, it is not regularly 
manured, and has not the same value as tho gowhan land 
‘of Hindustan. 
Analysis of Soils. 


I submitted three samples of black soil to Mr. D. 
Waddie, of the Barnagore Chemical Works, near Calcutta, 
for examination and analysis ; and I now proceed to give 
the results, together with extracts from his report. The 
samples were taken from Puchlaora, a village in the 
Rajwara pergunnah ; from Rehsulpore, the finest village 
im the Hoshungabad pergunnab ; and from Chewul, a 
village in the Teptes valley, where the black soil is still 
alnest. virgin, and produces a crop of about twelvefold. 
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After describing the first process of grinding the earth ia 
a mortar, Mr. Waldie goes on to say :— 

“ Each sample was subjected to a mechanical Penge 
by thoroughly softening the soil with boiling water, and 
elntriating. This was done by subjecting the 
earth, placed in a tall deep glass, to a current of : 
through a pipe issuing from an orifice of about a sixteenth 
of an inch in diameter near the bottom of the glass (the 
column of water in the pipe being about fifteen inches 
high), till all the finer portions were washed off, the residue 
being coarse sand. The finer portions being allowed to 
settle, were again subjected toa gentle current of water, 
or rather a rapid dropping through the same tube till all 
the finest particles were washed off. The residue was fine 
sand. Tho finest particles settled were the clay. Each 
portion was dried at 212°, weighed, burnt, and weighed 
again, and the following were the results :— 


No. I.—Black Soil from Puchlaora, Pergunnah Rapoara, 
Loss by drying at 212°, 6°8 per cent. moisture. 
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i Ho. I1,-—Black Soil from Reksulpore. 
Loss by drying at 212°, 5°7 per cent. moisture. 





No. I11.-—Black Soil from Chewul. 
Loss by drying at 212°, 7 per cent. moisture. 





“The loss of ignition consisted principally of water, 
the proportion of organic matter being very small, 
Sample No. IIL contained most organic matter; by an 
approximate trial, No. I. contained rather less than No. IL, 
and No. ILL about twice as much as No. IL 


« After ignition, to destroy organic matter accerditig’ to 
general practice, the soil was digested with modentdly 
diluted muriatic or hydrochieric acid for an hear or tug: 
then diluted, and the soluble portion filtered off the 
insoluble. In general, the insoluble portion of 2 edi? 
treated in this way consists of silicious sand, or amall 
particles of quartz mixed with some particles of other‘ 
minerals in so small a proportion as to make am analysis 
quite unnecessary. In the present instance, however, the 
portion insoluble in the acid was evidently a mineral 
substance composed of silica combined with bases, and it 
was necessary to analyze it also. The following is the 
resalt [to Mr. Waldio’s analysis I add, for the sake of com- 
parison, an “ Analysis of the Regur, or Black Soil of the 
Deckan,” taken from <Ansted’s Elementary Geology, 
p. 343°) — 

Constituents of the Black Soil No. IT. from Rehsulpore. 


Dissolved by Reside trom 


Austed’s 
Hydrochloric ToTat. ij Blaok Soll of 
Acid. the Decosn. 

















Alamlen .. .. ....ccsccsscees 5 14870 2-080 
Bleck Oxide of Iron 7248 10 
Maguecia 1090 
Boda, 

Phosphoric Acid 

Silica. 

Water with s little organic matter 4°30 


h 





* 34 contained almost nothing soluble in water, gave no 
indication of nitrate or of ammonia, and only very faint 
indjeations of any nitrogenized or animal matters, 

“ The soil consists of trap-rock in process of disintegra- 
tion, and the two columns of solublo and insoluble in acid 
slew the process of the decomposition of the rock. The 
very finest particles of clay obtained by elutriations, when 
digested with acid, leave a residue of dark-brown parti- 
cles, differing from the coarser in being more mixed with 
and incrusted over by the silica separated from the 
dissolved basis. The largest particles, when washed clean 
and examined by a magnifier, show the appearance of the 
original rock. The black color is due to the original 
rock. The color is somewhat browner than that of the 
sample of trap-rock sent with it, owing, no doubt, to the 
oxidatiqn of some of the black oxide to red oxide. The 
appearance of extreme blackness in the soil, when it looks 
blacker than the rock, is fallacious, and is principally due 
to the presence of water. When powdered and dried, the 
soil looks browner than the rock, not blacker. 

“ J have omitted in my analysis of No. IJ. to notice the 
presence of chlorine, as ihe quantity was so minute that 
it could not be estimated. No doubt it exists as a trace 
of chloride of sodium, or common salt, which is found 
in almost all natural waters.” 


CHAPTER If. 


SUGARCANE. 


The antiquity of the cultivation of sugarcane ia Indis.—Aanual - 
production —Average outturn per acre.—Composition of 
eugarcane.—The varieties cultivated in India —Their 
relative qualities.—China sugarcane.—Puttaputti prodne- 
ing the best Jaggery.—Otaheite and Bourbon sugarcane-—~ 
History of introduction into India.—Soils best suited for 
sugarcane—Calcareous matter essential for the production 
of superior sagarcane.—Analysis of soils famed for the 
production of sugarcane. 

Manures.—Rotten straw.~Mud from tank-bottoms.—Crushed 
bones.—Salt.—Preparation of the soil.—Ploughing and 
planting in the Rajahmundry district.—Watering, mgpur- 
ing, and ploughing in the Mysore and other districta.-~ 
Preparation of the fields in general—The cutting of 
 gete.”—Quantity of tops required per beegah, and average 
yield.—The planting of sugarcane—Mr. Vaupell on the 
most successful mode of cultivating the Mauritius canoe in 
Bombay.—After-culture.—Watering, weeding, and dig- 
ging.—Draining.—Propping and wrapping the cane.~~ 
Harvesting.—Injuries to which the plant is liable.—Efeote 
of different manures upon sugarcane.—-Experiments mado 
by the Superintendent of the Poona Botanical Gardens. 


Tux cultivation of sugarcane in India is of 
great antiquity, and seems to have been particularly 
pursued with great success during the Mogul 
dynasty. The whole annual production of enget 
cane in India could not be less than a miflids 


tous, and there is every probability of a steady 
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increase, especially if the extensive irrigational 
achemes in contemplation are carried out. 

It is needless to remark of sugarcane, what has 
been noticed of Indian agriculture generally, that the 
description of produce, as also the different processes 
of manufacture, are of the rudest possibledescription, 
and.s great annual loss is incurred by the clumsy and 
imperfect mode of extracting the juice. 

Sugarcane is composed of water, woody fibre, 
and soluble matter, or sugar. In round numbers, 
it may be stated that the proportions are 72 per 
cent. of water, 10 per cent. of woody fibre, and 18 
per cent. of sugar. The average outturn on & 
good soil is about 25 tons per acre, yielding from 
15 to 16 cwts. of sugar. 

A thousand grains of sugarcane, on being burnt, 


yielded 7§ grains of ash, which, on analysis, 
furnished the el 7 parts :— 


Silica... zs 1'78 
Phosphate of Lime.. eb eee etveed ow QI 
Alamina and Tron .......2.0 ccssscssese ; . O17 
Bulphate of Potash .........0cccccssssccoccsssessonsersenee 016 
Carbonate of Magnesia . re, O43 
Bulphate of Lime ....s0.00. 1 se senvensee ceee soees 0.06 

7°46 


"Daring the regime of the East India Company, 
inquiries were instituted relative to the cultivation 
of the sugarcane in Hindustan, and the information 
@ytained was published in « large folio volume. 


I-baye endeavoured in vain to procure a eapy of 
this very valuable book, and am, therefore, obligag 
to reproduce the extracts quoted by Mr. Sinamogads 
in his work on “The Commercial Produats,.¢f 
the Vegetable Kingdom.” +: 

It appears that three kinds of sugarcane are 
cultivated in India :— 

(1) The purple. 

(2) The white. 

(3) A variety of the white, requiring a large 

supply of water. 

The epitome of the report affords the following 
information :— 

(1)—The purple-colored cane yields a sweeter, 
richer juice, than the yellow or light-colored, but 
in less quantity, and is harder to press. Thrives 
ondry lands. Scarcely any other sort in Beerbhoom, 
plentiful in Radnagore ; some about Santipore, 
mixed with light-colored cane. Grows also near 
Calcutta—in some fields by itself, in others mixed 
with Pooree or light-colored cane. When sucked 
raw, is more dry and pithy in the mouth, but 
esteemed better sugar than the Pooree sort, and 
appears superior to all others. 

(2)—The light-colored cane, yellow, inclining 
to white ; deeper yellow when ripe and on righ 
ground. It is the same sort as that growing in the 
West India Islands ; softer, more juicy than she 
Cedjoolee, but juice less rich, and prodace: 











Gant etrong ; it requires seven maunds of Pooree 
wuse-juice to produce as much goor or inspiseated 
feline ws six mannds of the Cadjoolee. Much of 
thie description is taken to the Calcutts markets 
and eaten raw. 

(3)-—-The white variety, which grows in swampy 
lands, is light-colored, and grows very high. Its 
juice is more watery, and yields a weaker sugar, 
than the Cadjoolee. However, as « great portion of 
Bengal consists of low grounds, and as the upland 
canes are liable to suffer from drought, it may be 
tdvisable to encourage the cultivation of this sort, 
should the sugar manufactured from it be approved 
in itself without relation to the produce of other 
eanes, in order to guard against the effect of dry 
weasons. Experience alone can determine the 
sivisability of encouraging cultivation of this des- 
eription of cane. 

. Besides the foregoing, several kinds of sugarcane 
are now known to the Indian planter, of which 
one, the China sugarcane, was considered by 
Dr. Roxburgh to be a distinct species, designated 
by him saccharum sinenses. It was introduced into 
India in 1796 by Earl Cornwallis, as being superior 
to the indigenous varieties. It is characterized by 
a hardness which effectually resists the process of 
erushing by the country mills ; but this quality is 
qmentially desirable, inasmuch as it enalles the 
ome to withstand the attack of white-ante, swine, 








and jackals, which are extremely destructive 49 the 
eomamon cane. 

Dr. Buchanan states that the following four kinda 

are known in Mysore, two of which are evidendly 
~ purple and white, generally known sad 
mentioned already ; but as it is not distinetly 
stated, I have retained the form in which he 
notes them :— 

Restali, which produces the native sugar of 
Mysore, can be planted only in the last two weoks 
of March and the two first of April. It completes 
its growth in twelve months, and does not survive 
for a second crop. Its cultivation has been super 
seded by the other. 

.—This was introduced from Arcot 
during the rule of Hyder Ali, and is the only ome’ 
from which the natives can extract sugar ; it alap 
produces the best Bella or Jaggery. It can be 
planted at the same season as the Restali, as algo 
at the end of July and beginning of August. Jt 
takes fourteen months to complete its growth ; but 
the stools produce a second crop, like the ratoons 
of the West Indies, which ripen in twelve months. ' 

Maracabo and Cutiaycabo.—These are very amall, 
seldom exceeding half an inch in diameter 3 yet 
in some districts of Mysore, as about Coles, 
the last-named is the variety usually cultivated, 


“ie best varieties are those introdaced from: 
the islands of Otahcite and Bourbon. India is 
fhdebted for their introduction to Captain Sleeman, 
whe brought them hither from the Mauritius in 
£687, and committed them to Dr. Wallich, under 
whoee care they have flourished at the Botanical 
Garden, and have been the source whence the 
benefit has been generally diffused. Their supe- 
riority over those usually cultivated by the natives 
fins been conclusively established. The largest 
of Hindustan canes, ripe and trimmed ready for 
the mill, never exceeded five pounds, while it is 
by no means uncommon for an Otaheite cane 
under similar circumstances to weigh seven pounds. 
The extra weight arises proportionally from 
greater secretion of superior sap. The sugar 
is more abundant, granulates more readily, and has 
leas scum. ts other superior qualities are that it 
wipens earlier, and is less injured by protracted dry 
weather. 

Of the history of the sugarcane, the following 
popular tradition circulates amongst the natives >—~ 
In very ancient times, a vessel from their country 
‘happened to leave one of the crew, who was afflicted 
with a grievous malady, on a desert island at 
a great distance in the Eastern Seas, and, on 
‘Teturning after a time by the same route, they 
stopped at the island for the purpose of ascer- 
taining the fate of their comrade, when, to their 


great astonishment, he presented hinwelf ix darth, 
perfectly restored to health, and even more tht 
weually hearty. On eagerly enquiring for ‘Whe 
means that effected this, they were conductelte 
some sugarcane plants, on which, he inforunell 
them, he had solely subsisted since their deparéare. 
Induced by this remarkable circumstance, cesw- 
ring under their own observation, every care and 
attention was bestowed, we may well suppose, on 
the conveyance of such an invaluable acquisition ¢o 
their own land, where the soil and climate have 
since contributed to its prosperity. 

Soil.—The soil best suiting sugarcane is 
aluminous rather than otherwise, tenacious 
without being heavy, readily allowing excessive 
moisture to drain away, yet not light. A gentle- 
man, one Mr. Ballard, has endeavoured to make the 
point clear by describing the most favorable soils 
about Ghazipore as “ght clays,” called there 
mootearee or doansa, according to the presence of 
more or less sand in their composition.—/( Trans. 
Agri-Hort. Soo., 1., 121.) 

Mr. Peddington seems to think that calcareous 
matter, and iron in the state of peroxide, are 
essential in a soil for the production of the superior 
sugarcane, There can be no doubt that calcareous 
matter is necessary, but experience is opposetl 
to his opinion with regard to the peroxide. 

The soils preferred at Radaggore is thete 


dilnguiahed 20 of “two qualities," being a mixtunp 
vi: sich clay snd sand, and which Mr. Toushat 
daliaved to be known in England as a light beick- 
deamid. About Rungpore, Dinajpore, and other 
Hew-lying places, the beds, where the cane is to be 
pleated, are raised four or five feet above the level 
of the adjacent land. 

The experience of Dr. Roxburgh agrees with 
.the preceding statements. He says—‘ The soil 
that suits the cane best in this climate is a rich 
vegetable earth which, on exposure to the sir, 
readily crumbles down into very fine mould. I¢ 
is also necessary for it to be of sucha level as 
allows of its being watered from the river by simply 
damming it up (which almost the whole of the 
land adjoining to this river, the Godavery, admits 
of), and yet so high as to be easily drained during 
heavy rains. Such a soil, and in such a situation, 
shaving been well meliorated by various crops of 
leguminous plants, or fallowing, for two or three 
years, is slightly manured, or has had for some time 
cattle pent upon it. A favorite manure for the 
cane with the Hindu farmer is the rotten straw 
of green and black pessalo (phaseolus mungo maz).” 

Many concurring opinions might be added to the 
preceding, but it is only necessary to observe 
farther that “the sugarcane requires a soil 
sufficiently elevated to be entirely free from inan- 
dstion, but not so high as to be deprived of 


moisture, or as to encourage the production of 
white-ants (dermes).” 

As the sugarcane plant withdraws exceptionally 
large portions of plant-constituents from the soff, 
and may thus be considered an exhausting crop, it 
is seldom cultivated by the ryot more frequently 
than once in three or four years on the same land. 
During the intermediate period, such plants are 
grown as are found to improve the soil, of which, 
says Dr. Tennant, the Indian farmer is 2 competent 
judge. He finds the leguminous tribe best suited 
for the purpose. But such long intervals of repose 
after a cane crop would not be requisite if a better 
system of manuring were adopted. 

Mr. J. Prinsep has recorded the following 
analysis of three soils distinguished for producing 
sugar. They were all a soft, fine-grained alluvium, 
without pebbles. No. 1 was from a village called 
Mothe, on the Sarfee, about ten miles north of the. 
Ganges, at Buxar ; and the others from the south 
bank of the Ganges, near the same place. There is 
a substratum of kunkur throughout that part of the 
country, and to some mixture of this earth with the 
surfaee-soil the fertility of the latter is ascribed:— 


Hygrometric Moisture on drying at 212° ............ .. 25 F1 96 
Oarbonaceous and Vegetable Matter on calcination... 16 31 40 
Carbonate of Lime No, 3 efferveaced ...... cscs sccsoree 16 O06 39 
Silex and Alamins ....csesceeers seusbbaseanceb sees! peatecs ov O4'] O41 809 


The earths unfortunately were not separated. Mz, 
Prinsep says the two first were chiefly of sand, and 
the third somewhat argillaceous. The former 
required irrigation, but the other was sufficiently 
retentive of moisture to render it unnecepaary.— 
(Jour. Asiat. Soc., II., 435.) 

Manures. —The sugarcane being one of the most 
valuable crops of the ryot, he always devotes to ita 
portion of the fertilizing matters he can command, 
though invariably on too small a scale. 

In the Rajahmundry district, previous to plant- 
ing, the soil is slightly manured, either by folding 
cattle upon it, when their refuse spreads and 
saturates the ground, or by a light covering of the 
rotten straw of the green and black pesaallo, which 
is here a favorite fertilizer. In some parts of 
Mysore, mud from tank-bottoms is employed, and 
this practice is more generally adopted in other 
places. Thus the ficlds were divided by deep 
ditches in Dinajpore, the mud of which, being 
enriched by the remains of animals and decayed 
aquatic plants, forms an excellent manure for the 
sugarcane. The ryot spreads this over the surface 
before ploughing is commenced, which when com- 
pleted, the soil is further fertilized by a dressing of 
oil-cake and ashes. 

Crushed bones would unquestionably be of the 
greatest benefit to sugarcane crops. For not 
only would their animal matter serve as plant-food, 
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but their phosphate of lime, being one of the ehief. 
aaline constituents of the sugarcane, would aon- 
tribute in no inconsiderable degree towards thy; 
general result. 

Salt is another valuable manure for this orop., 
Dr. Nugent, in a report to the Agricultural Society 
of Antigua, observes that salt has been found a most 
valuable auxiliary in cultivating sugarcane. Many 
trials of it, he says, have been made during succes- 
sive seasons, applied generally to the extent of 
about nine or ten bushels to the acre. It destroys 
grub and other insects, and imparts to the canes 
increased vigour and ability to resist drought. 

Aremarkable incident was mentioned by the intel- 
ligent traveller, M. de Humboldt, while speaking of 
the practice adopted in the missions of the Orinoes. 
He states that when a cocoanut plantation is made, 
a certain quantity of salt is thrown into the hole 
that recei¥es the nut ; and that, of all plants culti- 
vated by man, there are only the sugarcane, the 
plantain, the mammee, and the Avocada pear which 
endure irrigation either with fresh or salt-water. 

In the West Indies, when the cane-plants ape 
affected by what is called there the blast, which is a 
withering and drying-up of the plants, the unfailing 
remedy is to water them with an infusion of dung 
in salt-water. 

Preparation of Soil.—In the Rajahmundry dis 
trict, during the months of April and May, the 
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ground is frequently ploughed, until brought inte 
& very fine tilth. About the end of May or 
beginning of June, the rains usually commence, 
and the canes are then planted. If the rains do 
not set in so early, the land is flooded artificially, 
and when converted into a soft mud, whether by 
the rain or by flooding, the canes are planted. 

In Mysore the ground is watered for three days, 
dried for o like period, then ploughed, which is 
repeated five times during the following eight days. 
The clods during this operation are broken into 
small pieces by an instrument called col-kudali. The 
field is then ploughed a sixthtime. After fifteen 
days it is ploughed again—twice in the course of 
one or twodays. After an interval of eight days it 
is ploughed the ninth time. Altogether these 
operations occupy about forty-four days. For 
planting, which is completed in six days, an imple- 
anent called yella-kudali is employed. 

In Dinajpore, “ the field, from about the middle 
of October until about the 10th January, receives 
ten or twelve double ploughings, and, after, each is 
smoothed with the moy:. During the last three 
ysonths of this time it is manured with cow-dung 
and mud from ponds and ditches. On this account, 
the land fit for sugarcane is generally divided inte 
fields by wide ditches, into which much mud is 
wethed by the rain, and is again thrown on the 
fields when the country dries, and leaves it 
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enriched by innumerable aquatic vegetables: and 
animals that have died as the water left them. 
When the ploughing has been completed, the field 
is manured with ashes and oil-cake.” . 

About Malda, “ the land is first ploughed in the 
month of Kartick, length and breadth-ways, and 
harrowed in like manner ; four or five days after, it 
is again ploughed and harrowed, as before, twice. 
In the month of Aghun the whole land is covered 
with fresh earth, again twice ploughed, and harrow- 
ed in different directions, 50 that the clods of earth 
brought be well-mixed together with the land. 
This preparation continues until the 20th or 25th 
of the month of Paus.” 

In the vicinity of Dacca during “ Kartick or 
Aghun (October, November), the ryots begin to 
prepare their ground. They first dig a trench 
round their fields, and raise a mound of about 
three feet in height. If the ground to be culti- 
vated is waste, about nine inches of the surface 
are taken off, and thrown without the enclosure. 
The ground is ploughed to the depth of nine inches 
more. The clods are broken andthe earth made fine. 
In Magh or Faghun (January, February) the 
sugarcane is planted ; a month afterwards, earth iz 
raised about the plants, which is repeated after 
a month. The cropis cut in Paus and Magh 
(December, January). Ifthe ground be not waste, 
but cultivated, the surface is not taken off. After 
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cutting the crop, it is net usual again to grow 
sigarcane on the same ground fur eighteen 
months, on account of the indifferent produce 
afforded by a more early planting.” 

In the Zillah North Moradabad, the land is 
broken up at the end of June. When the rains 
cease, it is manured, and receives cight or ten 
ploughings, which clears it of weeds. In February 
it is again manured and ploughed four or five 
times, and just before the sets are planted, some 
dung—four cart-loads to each cufcha beegah of low 
land, and*five to high land—are added. The land 
is well rolled after the four last ploughings, and 
again after the cuttings are set. 

About Benares and the neighbouring districts 
Mr. Haines says that, owing to the hot winds which 
prevail “from March until the setting in of the 
annual rains in June or July, the lands remain 
Jallow till that period. In the meantime, those 
Gelds that are selected for sugarcane are partially 
manured by throwing upon them all manner of 
rubbish they can collect, and by herding their 
buffaloes and cattle upon them at night, though 
most of the manure from the latter »ource is again 
collected and dried for fuel. When the annual 
rains have fairly set in,and the Assaree crops sown 
(in‘some instances 1 have seen an Assaree crop 
taken from the lands intended for sugarcane), 
they commence ploughing the cane-lands and 
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continue to do so four or five times monthly 
(as they consider the greater number of times -the 
fields are turned up at this period of the seas, 
the better the crop of cane will be), till the end af 
October, continuing to throw on the little mantire 
they can collect. 

‘Towards the end of October and in November, 
their ploughs are much engaged in sowing ther 
winter (or rubbee) crops of wheat, barley, graim, 
&c. ; and at this period they make arrangements 
with the shepherds, who have large flocks of sheep, 
to fold them upon the fields at night, for which 
they pay so much per beegah in grain. During 
the latter part of November and early in Decem- 
ber, the fields are again ploughed well, and all 
grass, weeds, &c., removed with the hoe, then the 
surface of the field is made as smooth as possible 
by putting the hengah (a piece of wood eight or 
ten feet in length, five to six inches in breadth, 
and three or four inches in thickness, drawn by two 
pairs of bullocks, and the man standing upon the 
wood to give it weight) over several times for 
three or four days in succession. This makes the 
surface of the field very even and somewhat hard, 
which prevents the sun and dry west wind from 
abstracting the moisture, which is of great impor- 
tance at this period of the season, for, should there 
be no rain, there would not be sufficient momtere 
at the time of planting the cane to cause vegetation. 
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“ In this state the land remains till the time of 
planting the cane cuttings, which is generally the 
et to the 15th of February; but should there 
heave been a fall of rain in the meantime, or excess 
of moisture appear, the field is again ploughed and 
the Ahengah put over as before. A day or two 
previous to planting the cane, the field is ploughed 
and the Aengah put over lightly."—(Trans. Agri- 
Hort. Soc., V1., 45.) 

Sets.— When the canes are cut at harvest time, 
twelve or eighteen inches of their tops are usually 
taken off and stored, to be employed for sets. 
These tops have several joints, from each of which 
a shoot rises, but seldom more than one or two 
arrive at a proper growth. 

When cut from the stem, the tops intended 
for plants are tied in bundles of forty to fifty each, 
and are carefully kept moist. Ina few days they 
put forth new leaves, are cleared of the old 
ones, and separately dipped in a mixture of cows 
dung, pressed mustard-seed, and water. A dry spot 
is then prepared, and loose rich mould, and a small 
quantity of pressed mustard-seed, strewn over it; 
the plants are then placed separately therein, strewed 
between with a small quantity of earth, and 
covered with leaves and grass to preserve then 
from excessive heat. Ten or twelve days after- 
wands they are transplanted into the fields. 

In. Bardwan, the tops are cut into pieces four 
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to. six inches long, thus having not more than 
four knots in each. Two or three of these 
plant-tops are put together in the ground, « 
beegah requiring from 7,500 to 10,240 plants. 
In: Rungpore and Dinajpore about 9,000 plants, 
each a foot long, are required for a beegah ; while 
in Beerbhoom 3,000 plants are said to be requisite 
for a beegah, each cane-top being about fifteen inches 
long. In the neighbourhood of Calcutta from 
8,000 to 8,000 plants are required for a beegah, 
according to quality of soil, worst soils needing most 
plants. In Mysore an acre contains 2,420 stools, 
and yields about 11,000 ripe canes. Near Rajah- 
mundry about 400 cuttings are planted on a cutcha 
beegah (one-eighth of an acre). In the Zillah 
North Moradabad, 4,200 sets, each eight imches 
long, are inserted upon cutcha beegah of low land 
and 5,250 upon high land. 

In the district of Gollagore, the ryots cut a 
ripe cane into several pieces, with two or three joints 
to each, and put them into a small bed composed of 
rich mould, dung, and mustard-seed expressed of oil. 
At Radnagore, when cutting time arrives, the cane- 
tops are taken off, and placed perpendicularly in a 
bed of mud for thirty or forty days, being covered 
with leaves or straw, after which they are stripped of 
any leaves, and cut into pieces, having not less than 
two nor more than four joints each. These sets 
are-kept for ten or fifteen dsys in a bed. prepared 
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for them, whence they are taken out and planted 
in rows, two or three together, eighteen inches ov 
two feet intervening between each stool. 

Planting.—The time and mode of planting vary. 
In the Rajahmundry Circar, Dr. Roxburgh says 
that “during the months of April and May the 
land is repeatedly ploughed with the common 
Hindu plough, which soon brings the loose, rich 
soil”—speaking of the Delta of the Godavery— 
“into very excellent order. About the end of 
May and beginning of June, the rains generally set 
in in frequent heavy showers. Now is the time te 
plant the cane ; but should the rains hold back, the 
prepared field is watered or flooded from the river, 
and while perfectly wet, like soft mud, the cane is 
planted. The method is most simple. Laborers 
with baskets of the cuttings, of one or two joints 
each, arrange themsclves along one side of the field. 
-Lhey walk side by side, in as straight a line as 
their eye and judgment enable them, dropping the 
acts at the distance of about eighteen inches 
asunder in rows, and about four feet from row to 
row. Other laborers follow, and, with the foot, 
press the set about two inches into the soft, mud-like 
soil, which, with a sweep or two with the sole of 
the foot, they most easily and readily cover.”—~ 
(Roxburgh on the Culture of Sugar.) 

About Malda, in the month of Magh (January, 
February), the land is twice ploughed, and harrowed 


repeatedly, length and breadth-ways ; after which 
it is furrowed, the furrows half a cubit apart, in 
which the plants are set at about four inches from 
each other, when the furrows are filled up with the 
earth forming their ridges, and, the plants being 
thus set, the land is harrowed twice in different 
directions, fifteen or twenty days afterwards the 
cane sprouts, when the weeds that appear with it 
are eliminated. Ten or twelve days after this, the 
weeds re-appear, when they are again grubbed up, 
and the earth at the roots of the canes being 
removed, all the plants that have grown will appear. 

At Ghazipore the rains generally set in at the 
beginning of March, when planting commences. 
Near Calcutta this process is inaugurated in May 
and June, while in Dinajpore and Rungpore the 
planting-time is February. About Commercolly 
it is performed in January. The field is divided 
into beds six cubits broad, separated by inter- 
vening small trenches fourteen inches wide and 
eight deep. In every alternate trench are small 
wells, about two feet deep. The irrigating water 
flowing along the trenches fills these wells, and 
is taken thence by hand and applied to the canes. 

Each bed has five rows of canes. The sets are 
planted in holes about six inches in diameter and 
three deep ; two sets, each with three joints, are 
lsid horizontally in every hole, covered slightly 
with earth, and over this a little dung. 
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When the canes are planted in the spring, the 
trenches must be filled with water, and some 
poured into every hole. At the other season of 
gisnting the trenches are full, it being rainy 
weather ; but even then the xets must be watered 
for the first month. Mr, Haines says that in 
Mirzapore and the neighbouring districts, “in 
planting the cane they commence a furrow round 
the field, in which they drop the cuttings. The 
second furrow is left empty ; cuttings again in the 
third ; so they continue dropping cuttings in 
every second furrow till the whole field is com- 
pleted, finishing in the centre of the field. The 
field remains in this state till the second or third 
day, when for two or three day» in succession it 
is made even and hard upon the surface with the 
hengah as before stated."—(Zrans. <Agri-Hort. 
Soc., VI., 5.) 

- Mr. Vaupell, in describing the most successful 
mode of cultivating the Mauritius sugarcane in 
Bombay, says that “ after the ground is levelled, 
with the small plough called paur, in the manner 
of the cultivators, pits of two feet in diameter 
and two feet in depth should be dug throughout 
the field at the distance of five feet apart, and 
filled with manure and soil to about three inches 
of the surface. Set in these pits your canes, cut 
in pieces about a foot and a half long, laying 
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es much of the eyes or shoots of the cane upper- 
most as you can, then cover them with mannre 
and soil ; beds should next be formed to retain 
water, having four pits in each bed, leaving 
passages for watering them. The cutting should 
be watered every third day during hot weather, 
and the field should always be kept in a moist 
state.”—(Trans. Agri-Hort. Soc., VIII, 43.) 

Near Benares, the sets require, after planting, 
from four to six waterings until the rains com- 
mence, and as many hocings to loosen the surface, 
which becomes caked after every watering. In 
Bengal the moister nature of the soil renders 
these operations generally unnecessary. 

After Culture—In Mysore, the surface of the 
earth, in the hollows of which the scts are planted, is 
stirred with a stick as soon as the shoots appear, and 
a little dung is added. The following month the 
daily watering is continued, and then the entire field 
is hoed, a cavity being made round each stool, and 
a little dung added. In the third month water is 
given every second day : at its close, if the canes 
are luxuriant, the ground is again dug ; but if 
poorly, the watering is continued during the fourth 
month, before digging. At this time the earth 
is drawn up about the plant, so as to leave the 
hollows between the rows at right-angles with 
the trenches. No more water is supplied, but the 
trenches between the beds are kept fall for three 
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days. It is then cut off for a week, after which, 
if it rains, no further water is requisite ; if not, 
water is admitted once a week during the following 
month. The digging is then repeated, and the 
earth levelled with the hand about the stools. 

The stems of each stool are about a dozen in 
number, but are reduced to five or six by the 
weakliest being now removed. The healthy canes 
are bound with one of their own leaves, two or three 
together, to check spreading ; and this is repeated 
as required by their increased growth. In the 
absence of rain, the trenches are filled with water 
once a fortnight. 

Whenever the Puttaputti is kept for a second 
crop, the dry leaves cut off in the crop season are 
burnt upon the field, which is dug over, and the 
trenches filled with water ; and during six weeks 
the plants are watered every sixth or cighth day 
(anless of course rain falls), and the digging is 
repeated three times, dung being added cach time, 
The after-culture is the same as for the firat crop. 

In the Upper Provinces, Dr. Tennant says, if 
moderate showers fall after planting, nothing more 
is done until the young shoots have attaincd a 
height of two or three inches, when the soil in their 
immediate vicinity is loosened with a small weed- 
ing iron, something like a chisel ; but should the 
season be dry, the field is occasionally watered, 
the weeding being also continued, and the soil from 
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time to time loosened about the planta. In 
August, small trenches are cut through the field, 
with little intervening spaces for the purpose ef 
draining off the water if the season be too wet. This 
is very requisite, for if the canes are at this period 
of growth supplied with too much moisture, the juice 
is rendered watery and valueless. If the season, 
on the contrary, happens to be dry, the same dikes 
serve to conduct the irrigating water through the 
field, and to carry off the surplus that does not 
soak into the earth in a few hours. Stagnant 
water the natives consider very injurious to 
the cane, and on the proper contrivance of the 
drains depends in a great measure the ultimate 
result. 

Immediately after trenching, the canesare propped, 
which are now about three feet high, each set having 
produced from three to six canes. The' lower 
leaves are first carefully wrapped round the plant, 
covering it completely in every part; a strong 
bamboo, eight or ten feet long, is then inserted 
firmly in the centre of cach stool, and the canes 
tied to it. This secures them in an upright posi- 
tion, and facilitates the circulation of the air. 

Hoeing cannot be repeated too often. This is 
demonstrated by the practice of the most succeseful 
cultivators. In the Zillah North Moradabad, in 
April, about six weeks after planting, the earth on 
each side of the cane-rows is loosened by a gharp- 
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pointed hoe, something in the shape ofa bricklayer's 
trowel. This is repeated six times before the field 
is laid out in beds and channels for irrigation.— 
There, likewise, if the season is unusually dry, the 
fields in the low ground are watered in May and 
Jane. This supposes the existence of either 
nollahs or old pucka wells, otherwise the canes are 
allowed to take their chance, for the cost of sinking 
a well up-country is from ten to twenty rupees— 
an expense tuo heavy for an individual culti- 
vator, while none would join in the expense, as 
perpetual disagreements and quarrels for the water 
would be the consequence. 

In the vicinity of Benares, as the canes advance 
in growth, the leaves are wrapped, as they begin to 
wither, round the lengthening stem, which is bound 
to the bamboo higher up. Should the weather 
be wet, the trenches are carefully kept open ; but 
,if dry, water is occasionally supplied. Hoeing 
is also performed every five or six weeks. 
Wrapping the leaves sround the cane protects 
them from being cracked by the heat of the sun, 
and prevent their throwing out lateral branches. 
In January and February the cane is ready for 
eutting. Ite average height is about nine feet, 
foliage included, and the cane itself from one to 
one-and-a-quarter inch in diameter. 

Near Maduna, the hand-watering is facilitated by 
eutting a small trench down the centre of each bed. 


254 


The beds are there a cubit wide, with only four 
rows of canes planted in each. 

It is deserving of notice that the eastern end 
north-eastern parts of Bengal are more subject to 
rain at all seasons of the year, but especially in the 
hot months, than the western ; which accounts for 
the land being prepared and the plants set so much 
earlier in Rungpore than in Beerbhoom. This 
latter place has also a drier soil generally ; 
which is another reason why such stress is laid in 
the report on the necessity of watering there. Land 
about Benares is also drier than Bengal, and 
requires more watcring in consequence. 

At Malda, ten or fifteen days after the earth is 
removed from round the roots, and the plants 
appear, the land is slightly manured, well cleared 
of weeds, and the removed earth again laid about 
the canes. Tenor fifteen days after, it is well 
weeded, and again twenty or twenty-five days 
after that. It is necessary to follow this mode of 
cultivation until the month of Joyst. The land is 
ploughed and manured between the rows of canes 
in the month of Aassar ; fifteen or twenty days 
after which, the canes are bound, two or three 
together, with the leaves, the earth about the stems 
well cleaned, and that which was ploughed up, 
laid about the roots of the canes, a little raised. 
In the month of Saubun, twenty or twenty-five 


days after the preceding operation, the canes are 
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tied as before, and again ten or fifteen days after 
wards ; which done, nine or ten clumps are tied 
together. 

In the Rajahmundry Circar, on the Delta of the 
Godavery, Dr. Roxburgh states that “nothing more 
is done after the cane is planted, if the weather be 
moderately showery, till the young shoots are some 
two or three inches high ; the earth is then loosened 
for a few inches round them with the weeding iron. 
Should the season prove dry, the field is occa- 
sionally watered from the river, continuing to 
weed and to keep the ground loose round the 
stools. In August, two or three months from the 
time of planting, small trenches are cut through the 
field at short distances, and so contrived as to serve 
to drain off the water, should the season prove too 
wet for the canes, which is often the case, and 
would render their juices weak and unprofitable. 
~The farmer, therefore, never fails to have his field 
plentifully and judiciously intersected with drains 
while the cane is small, and before the usual time 
for the violent rains, Immediately after the field 
is trenched, the canes are all propped up ; this is an 
operation which seems peculiar to these parts.” 

In Dinajpore, in about a month after planting, 
“the young plants are two or three inches high 3 
the earth is then raised from the cutting by means 
of a spade, and the dry leaves by which they are 
surrounded are removed. Fora day or two they 
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remain exposed to the air, and are then manured 
with ashes and oil-cake, and covered with earth. 
Weedsmust be removed as they spring up; and when 
the plants are about a cubit high, the field must 
be ploughed. When they have grown a cubit 
higher, which is betwee: the 13th June and the 
14th July, they are tied together in bundles of 
three or four, by wrapping them round with their 
own leaves. This is done partly to prevent them 
being laid down by the wind, and partly to prevent 
them from being eaten by jackals. During the 
next month, three or four of these bunches are tied 
together ; and about the cnd of September, when 
the canes grow rank, they are supported by bamboo 
stakes driven in the ground. They are cut between 
the middle of December and the end of March.” 

If the canes grow too vigorously, developing a 
superabundance of leaves, it is a good practice to 
remove the decayed ones, usually low down, that 
the stems may be fully exposed to the sun. In 
the West Indies this is called trashing the canes. 
I¢ requires discretion ; for in dry soils or seasons, 
or if the leaves are removed before quite dead, 
more injury than benefit will be occasioned. 

Harvesting.—The seasons when the canes become 
ripe in various districts has already been noticed 
when treating on their cultivation. Supplementary 
thereta I may state that, in the Rajahmundry Oirear, 
about the mouth of the Godavery, Dr. Roxburgh 
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adds that “in January and February the shes 
begin to be ready to cut, which is about nine months 
from the time of planting. As this operation is the 
same as in other sugar countries, I need not 
deacribe it. Their height, when standing on the 
field, will be from eight to ten feet (foliage 
included), and the naked cane from an inch to an 
inch-and-a-quarter in diameter.” 

In Malda the canes are cut in January and 
February. In North Moradabad, upon the low 
lands the canes are ripe in October, and upon the 
high lands a tonth later. The fitness of the cane 
for cutting may be ascertained by making an inci- 
sion across the cane, and observing the internal 
grain. If soft and moist, like a turnip, it is 
not yet ripe ; but if the face of the cut is dry and 
white particles appear, it is fit for harvesting.— 
(Fitzmaurice on the Culture of the Sugarcane.) 

Injuries.—1. A wet season, either during the very 
early or in the concluding period of the cane’s vege- 
tation, is one of the worst causes of injury ; for 
the absence of the usual intensity of light and heat 
causes the sap to be very materially deficient in 
saccharine matter. But, on the other hand, 

2. A very dry season, immediately after the 
acts are planted, though partly compensated for by 
artificial means, causes the produce to be but 


indifferent. These inconveniences are of a general 
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8. Ansmals.—In India, not only the incursions 
of domesticated animals, but in some districts of 
the wild elephant, buffalo, hog, and porcupine, are 
frequent sources of injury. Almost every plantation 
is liable also to the attack of the jackal, and rate 
are especially destructive. 

4. White-ants—The sets of the sugarcane 
must be carefully watched to preserve them from 
the white-ant (termes fatalis), to attacks from which 
they are subject until they have begun to shoot. 
To prevent this, the following mixture has been 
recommended :— 


Assafontida (Hing) csscscccorrsscrsscsvoees ».8 chittacks. 
Mustard-seed Cake (Sarsum ki Ahalit).. seers. 
Putrid Fish ........ Ponoacencasennesesetecsseses rr 
Bruised Butchroot, or Muddur ........+00. : <9 


Mix them together in a large vessel, with 
water sufficient to make them into the thickness 
of curds; then steep each tip of cane in it for 
half an hour before planting ; and lastly, water 
the lines three times, previous to setting the case, 
by irrigating the water-course with water mixed 
with bruised butchroot or, if not procurable, 
muddur. 

A very effectual mode of destroying the white- 
ant is by mixing a small quantity of arsenic with 
a few.eunces of burned bread, pulverized flour, ox 
oatmeal, moistened with molasses, and placing, 
pieces of the dough thus made, each about the aize 
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of « turkey's egg, on a flat board, covered with 
&. wooden bowl, in several parts of the planta- 
tion, The ants soon take possession of these, and 
pewish, while the poison is transmitted to their 
edecessors who feed upon them. They are said 
to be driven from a soil by frequent hosing. 
They are found to prevail most upon newly broken- 
up lands. 

In Central India, the penetration of white-ants 
into the interior of the sets, and their consequent 
deterioration, is prevented by dipping each end into 
buttermilk, assafcetida, and powdered mustard-seed, 
mixed into a thick compound. 

5. Storms.—Unless very violent, Dr. Roxburgh 

observes, “they do no great harm, because the 
canes are propped. However, if they are once laid 
down, which sometimes happens, they become 
branchy and thin, yielding a poor watery juice.” 
« 6. The Worm “is another evil which generally 
visits them [the cane-plants} every few years. 
A beetle deposits ita eggs in the young canes ; the 
caterpillars of these remain in the cane, living on 
its medullary parts till they are ready to be meta- 
morphosed into the chrysalis state. Sometimes 
this evil is so great asto injure a sixth or an 
eighth part of the field ; but, what is worse, the 
Gitease is commonly general when it happens— 
few fields escaping.” 


With regard to manures for sugarcane, the 
village compost, containing an admixture of night- 
soil and village-sweeping, will be about the best 
and cheapest manure available to the Indian ryot. 
The following give the results obtained by manuring 
with different composts for sugarcane :— 


BomBay, March 1874. 
From 
The Hon’stz F. 8. CHAPMAN, 
Chief Secretary to the Government of Bombay. 


For the information of the Government of India. Re- 
sults obtained from experiments with various manures 
made by the Superintendent, Government Botanical 
Gardens, at this Presidency :— 


Expenment wits Maxvres, Natural axp ARtirictat. 


The field on which the experiments were made was the 
deep black soil that is common in the Deccan. The 
ground had been slightly manured the year previous; in 
1878 the ground was prepared by ploughing several times, 
and laying up in ridges, as is the custom for planting 
sugarcane in this country; plots were marked off 
10 yards wide, and the manures applied to every alternate 
plot, the alternating plots being left without manure. 
Artificial manures and guano were applied at the rate of 
@ owts. per acre—eetimate cost per acre, Rs. 28; night- 
eoil, 10 tons per acre—estimate cost, Rs. 20; villagé 
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sweepings, 2() tons per acre—tatimate cost, Ra, 90,' The 
results are as under :— 





Peruvian are 
ls aad 
Seperphosphate ...... .. @k> 
Nitro-phosphate .... 10 austion of these soils, and 
MOURN scessesessscseias % +00 12 we have first to learn what 
Nitrate of Soda ijsC(«“s il the soll is in want of, bafore we 
No manure , E a can apply the artificial manare 
Wrack of Village Sweep- that wil! be useful. 
SOE oss cccise sca: scneasivise 6 ae rena drap- 
pings, goat droppings, &o. 
Crude Nighteoil... ..... 2 
Deodorised Nigh ane 3 | The valoe of sugarcane in thie 
Nighteot! supplied in district is about Ra. 6 per ton 
Irri Water. 6 when plentiful 


In the case in which tho largest yield was obtained, vic., 
49 tons 6 cwts. per acre, the means of applying the 
nightaoil were as follows :—A pit was dug in the line of 
the water-channel filled with nightscil, and water made 
to pass through it, a few thorny branches being placed to 
prevent solid matter from passing. The water, in passing, 
absorbed and dissolved so much of the properties of the 
manure, that in a very short time the matter in the pit had 
lost its disagreeable amell, while the soil purified the water 
so quickly that not the slightest nuisance was created ; 
the native workmen used the water for watering quite freely. 
I found that, if the pit could be covered, and an arrangement 
made whereby the insoluble matter which acoumulates could 
be removed without being handled, native prejudice would 
be defeated entirely. I have procured two iron tanks, 
which I believe will answer the purpose, and I intend to 
arrange them for use daring the ensuing season. 


CHAPTER IV. 


COTTON. 


Cotton, the staple clothing of India.—Cotton in the East, and 
cotton in the Weat.—The superiority of American cotton, 
due to what causes.—Difference between ‘‘New Orleans” 
and “Fair Dhollera.”"—-Causes of the inferiority of Indian 
cotton,-The ryot and the middieman.—The cotton 
industry of England in its relation to America and India. 
~The attempts of the Indian Government to introduce the 
American variety.—'The deterioration of acclimatized exotic 
cotton in India.— Deterioration of cotton in America.— 
Extract from the Report of the Agricultural Department, 
Washington.— Improvement of the indigenous ataple versus 
the acclimatization of an exotic staple.—Cotton cultivation 
in the Berare, and the influence of railways and roads, 

The rational culture of the cotton plant in Indsa.—Soils adapt- 
able for cotton.—Preparation of the soil—The tap-rootse 
of the species ‘“ Gossypium.”—Deep-ploughing.—Mr. Bivett- 
Carnac on deep-ploughing of cotton-fielda, and results 
obtained on the Berar model-farms,— Levelling and ridging. 
-Mr. Login on “ Ridging” in India.—Selection of seed.— 
The time for sowing.—Soaking the seed and sowing.— 
Thinning the plants and weeding-——Topping.—The time 
and mode of gathering. —The drying of cotton.— Noxious 
influence of sun and dew.—Mr. Login's experiments.—Cost 
and results of the Egyptian method of cotton cultivation. 
~The object of cotton-cultare.—Improvement of the sail 
should affect the parts of fructification.—Analysis of 
cotten-wool and ocotton-seed.—The proportion of phos- 
phoric acid in “ Orleans” and “ Sarats."--Cotton manures. 
—Retura of plant and seed to the socil..- Professor Hilyard 
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on the withdrawal of soil-ingred:ents by cotton-wool and 
cothan-seed.-- Experiment of manuring cotton with super- 
phosphate of lime, and results. 


In the present civilized state of mankind, mate- 
rial for clothing must be regarded as almost 
equally important as material for food ; and while 
rice and wheat demand our chief consideration as 
the staple food, cotton claims equally prominent 
notice as the staple clothing, of India, 

Cotton, then, is the filamentous substance 
which envelops the seeds, and fills up the cavities 
in the seed-vessels, of plants belonging to the 
species ‘‘(rossypium.” Cotton has been spun and 
woven into garments for the use of mankind from re- 
mote ages, and isthe chief raw material which clothes 
India’s millions of inhabitants. 

A small portion of the cotton goods used in 
_India is manufactured in this country, but by far 
the larger portion is imported from England, 
chiefly spun from American cotton. 

There appears to be two chief varieties of the 
cotton-plant—the one the native of India, of the 
East ; the other the native of America, of the West. 
Though cotton has undoubtedly been cultivated from 
earlier times in Indiathan in America, and has been 
spun into the most beautiful fabrics even long before 
America was discovered, the American variety, when 
cultivated, succeeded in a short time in driving the 
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Indien cotton, and the fabrics spun therefrom, .out 
of the European markets. 

Whether we have to attribute the rapid develop- 
ment of American cotton-culture entirely to the 
superiority of the staple, or to the advantages of a soil 
recovered fresh from nature’s hands, or in a greater 
degree to the energy of European enterprize, is 
difficult to say, but I am of opinion that, if India’s 
soil had been cultivated by Europeans for the same 
period as American soil has been, the quality of its 
cotton would have now surpassed the American 
ataple in the same ratio as it is the reverse. 

The filaments of the East Indian cotton, as 
grown at present and known in the markets of the 
world as ‘‘ Dhollera” and “ Surats,” are consider- 
ably shorter than those of the American variety, 
and as, therefore, only the coarser descriptions of 
yarn and cloths can be spun from them, they realize 
comparatively poor prices. Kast Indian cotton, 
however, is valued for its color and noted for its 
strength ; but its chief defecta, as reported upon. 
in England, are—the dirty state of the staple, the 
admixture of impurities, and the wilful adulte- 
rations that are practised. 

The causes of these defects we must attribute 
to the ignorance and poverty, as also to the apathy 
end indifference, of the Indian ryot. For, as he is 
obtiged to sell his crop, very often before it is rips, 
in order to pey the land-tax and defray the 
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expenses of cultivation, he has no interest in picking 
his crop as it ripens and the pods open ; he has no 
interest in keeping the first and best picking 
separate from the inferior cotton picked afterwards ; 
he has no inducement to trouble himself in keeping 
aside the rubbish collected from the ground. 
For, however careful and circumspect he may be, 
he receives not a farthing more for his pains 
from the money-lender who has bought his crop. 
Hence it is that the cotton is not picked from time 
to time as it ripens, but ix allowed to remain till 
the whole field ix ready for picking, by which time 
a great portion of the crop is deteriorated by dews, 
by the pods falling off. and by dry Icaves and other 
foreign substances getting mixed up with: it. 

Dirty and impure as the cotton is when it passes 
out of the hands of the ryot, it becomes worse 
when passing through the hands of the middleman, 
whose interest it is to increase the weight by all 
sorts of contrivances andall kinds of admixtnures,and 
has not the slightest hesitation in spoiling a good 
quality of cotton by mixing with it an old, inferior, 
or altogether unsaleable quality. In fact, it appears 
to be more profitable. to the ryot as well as to the 
middleman, to produce inferior and dirty cotton in 
preference to a selected and guod article. 

But some improvement in the cleanliness of the 
staple has been effected of late years by the mercantile 
houses of Bombay sending agents into the cotton- 
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growing districts, and thus coming into closer 
munication with the cultivator. This system will 
doubtless, in course of time, obviate the intervention 
of the obnoxious middleman, while effecting a par 
manent improvement in the staple. 

The cotton industry of England has, during the 
present century, assumed enormous proportions, 
and millions of sterling are paid annually to America 
for the raw material consumed in Manchester. It 
is therefore simply a matter of State policy and self- 
interest for England and its Indian Dependency to 
make all possible exertions and suffer any outlay 
to enable the produce of India not only to compete 
with, but to supplant, American cotton in the Euro- 
pean markets. The sudden but continuous fall of 
silver, the depreciation of the rupee, and the 
heavy loss in exchange that India suffers by the 
drawings of the Secretary of State, afford to the 
Government of India more powerful reasons thar. 
ever to develop the culture of this most important 
staple. 

On account of the greater length of fibre and 
the general superiority of the American cotton, it 
was but natural that the Indian Government 
should have concentrated its attention in the 
attempt to introduce and acclimatize in India the 
American variety of the cotton-plant. These 
atteempte—dating from the year 1788, when the 
Court of Directors called the attention. of the 
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Indian Government to the cultivation of cotton in 
Tndis, “ with a view to affording every encourage- 
met to ite growth and improvement’-—have 
entailed considerable expense, while it cannot be 
acknowledged that Government has succeeded in 
the task it set itself. 

True, the exotic variety is now grown to a certain 
extent in Guzerat and other parts of Western 
India with apparent success, the returns per acre 
being larger, and the produce cleaner ; but we have 
unmistakeable evidence to show that the best crops 
are obtained only from freshly-imported seeds, and 
that the exotic varicty grown from acclimatized 
seed is rapidly degenerating. 

Even in America a deterioration of the staple is 
going on, as would appear from the following 
extract :— 

(Derartuent or AoaiccLturn, Wasdinaton.) 
* “The production, sale, and consumption of cotton are 
subjects of so much interest, that overything pertaining 
thereto should be well understood. Planters, aa well as 
merchants and manufacturers, may profit by lessons 
elicited by a comparison of the experiences and observa- 
tians of those engaged in its cultivation, marketing, and 
menufacture. The correspondence of this Department 
with intelligent planters of the South, made the impression 
that the quality of cotton offered in our markets had 
greatly deteriorated within the last twelve years, and 
thus induced me to prepare the following cireulaz, 
wequesting cotion-growers of the South, and manufsoturers 


qf the Hast, to farnish the resulte of their observations an 
the subject. :— 
lal 5 

“*¢ Questions of some importance to the country have 
arisen, which it is desirable should be solved by the 
opinions of manufacturers as well as planters.—1. Has 
the staple of American cotton deteriorated in quality 
within the last twelve years? If a0, (2) to what cause 
is it attributable ? 

“s6 Tt has been suggested that deterioration is traceable to 
certain phases of the cotton market, which induce planters 
to study quantity rather than quality; that dealers do 
not judiciously discriminate between qualities in fixing 
the price. To aid this Department in the investigation 
of the subject for the benetit of manufacturers and 
planters, I will be obliged to you for your opinions, 
predicated upon your experience and observation of the 
sabject._—I am, most respectfully, your obedient servant, 

FREDK. WATTS, 
Commuswner of Agriculture. 

“ This circular was directed to fifty manufacturers of* 
the Eastern States, and to as many planters of ihe 
Southern States; and from very many of both classes 
answers were received, satisfactorily showing that, while 
the quality of cotton now brought to market is quite 
inferior in condition to what was produced twelve years 
ago, that condition is attributable to causes which do not 
necessarily enter into the production or sale of the com- 
modity. It seems to be very clear that the present pro- 
duction is, in a large measure, in the bands, and under 
the direction, of a less intelligent class of planters, who 
do not appreciate the importance of a judicious snlection 





of seed, proper cultivation, and especially a cureftl ‘ple: 
paration for the market. Now, while there are other 
planters who are intelligently guided in these requisites, 
the productions of both classes meet in tho same market, 
aad should command a discrimination as to quality and 
pee, which, it is complained, they do net get. On the 
contrary, the conclusion is that dirty cotton is most 
profitable, because it brings more money per acre than 
that which is sold by the careful planter. 

‘¢ This seems to be an evil which time and circamstances 
must cure ; and it is therefore an injudicivus conclusion 
that it would be better to adopt the example of the planter 
who sells dirty cotton. It cannot be that the merchant or 
the manufacturer will long fail to discriminate between the 
good and the bad, when they are marked by such distine- 
tive qualities as clean and dirty. This, then, may be 
looked upon as a temporary evil. And we may hope that 
ite cure will necessarily work a corresponding change in 
the careless class of planturs to which we have alluded ; 
for if they have to pay for hauling dirt, for which they get 
, no price, and which decreases the value and price of their 
cotton, their losses will teach them to separate the former 
from the latter. It is assuming tvo inuch to auppose that 
both the merchant and the manufacturer will continue 
insensible to the advantages which arise from a choice 
between good and bad. The evil complained of may last 
for a time, but detection and change aro certain. 

“ We cannot doubt for a moment that the spirit of im- 
provement in agriculture actuates the planter of the South 

as well as tho farmers of the North ; and that the fact that 
better seed will produce better products, is greatly 
appreciated and acted upon everywhere. But if the 
merchant and manufacturer fail to appreciate the value of 
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s good article of produce as compared with an infiter 
one, it will go very far to discourage the effert to excel." 

A correspondent of the Times of India, writing 
from Berar, says on the subject of cotton improve- 
ment :— 


“You get plenty of information about the cotton of 
this cotton-growing land; but I have never seen any 
allusion to the main cause of its being of different 
qualities and of some of it being dirty and some clean. 
Much has been written about the respective qualities of 
different kinds of seed, and much trouble hes been taken, 
and much expense incurred, to produce and to distribute 
among the cultivators what are considered to be the best 
varieties ; but I believe that all who have sojourned 
much among the real cultivators will agree with me in 
saying that difference in the quality of seed has compara- 
tively little to do with the difference in the quality of 
the cropa. Railways and roads make nine-tenths of the 
differenco. Other things being equal, the best seed will 
of course produce the best cotton; but the difference in 
other things is so great, that difference of seed is 
scarcely worth taking into account in calculating the 
results. 

“In the vicinity of the railway, and of made roads 
leading to the cotton depéts, that is to say, where sufii- 
ciently potent influence has been brought to bear upan 
cultivators to induce them to deviate from their ordinary 
modes of procedure, the fields are well ploughed, and the 
ground thoroughly prepared. The seed is very care- 
fully drill-sown. The plants are thinned where necessary, 
and the fields carefally weoded—kept, indeed, as clean 9s 
a well-tended garden, which they require to be. The 
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picking is begun as soon as a quantity of the capsule 
have opened, and before any of the cotton has fallen to 
the ground. Three well-timed pickings suffice to secure 
the whole crop without any of itbeing allowed to fall to the 
ground. It is thus got in clean and in the best condition. 

“ To eee the reverse of this, we have only to go twenty 
miles—often much Jeas—-from the railway on the one or 
two made roads, and the further we recede from them the 
greater is the contrast. The ploughing becomes laee 
thorough ; the clods are not pulverized ; the seed is care- 
lesaly sown ; the plants are not thinned when thinning is 
required ; the weed and grasa are not eradicated, but 
allowed to crow up, depriving the cotton-plants of their 
nonrishment, and stunting their growth. In places far 
removed from the made-roads, it sometimes requires closs 
inspection to discover the cotton-plants amidst the more 
luxuriant weeds and grass. 

“ Bat the worst is stillto come. The value of the cotton 
in the remoter districts is not sufficient to induce the culti- 
vator with his household to undertake the troublesome 
work of picking it from the pods. It is allowed to fall to 
the ground, and is then gathered up at one gathering, 
with whatever svil may adhere to it. Should rain fall in 
the interval, as happened last season, it is of course battered 
mto the blach soil which is converted into mud ; and it is 
thus lost, for all the purposes of commerce except adulte- 
ration, though still available in some measure for the 
cultivator’s own use. 

*¥ need scarcely tell you that the latter phase of cotton- 
e@ilture is the original and normal one, in this part of 
India at least, and that the extraordinarily different mode 
recorded in the preceding paragraph, bas been brought 
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abows by roads and railroads, the only way. by whicds ‘dhe 
‘ schoolmaster’ has hitherto operated with mach ‘effeet 


on the genuine agriculturist, the real holder of the plough. : 
“ Tt is not, however, cotton cultivation only that die’ 


roads aud railways have affected thus powerfully. 
The effect on wheat and jowari (staples of these 
provinces) is equally striking. Away from roads and 
railways, care and industry are conspicuously awanting. 
Akthough drill-sowing was practised in this country s 
thousand years before it was heard of in England, 20 little 
care is taken in ploughing and cleaning the fields and 
pulverizing tho soil, that the wheat has the appearance of 
having been sown broadcast, mixed with an equal propor- 
tion of weeds and grass, Like the cotton in similar 
circumstances, it is stunted in its growth, and the prodace 
very inferior. In striking contrast with this, we see near 
the roads and railways in the cold season, fields of wheat 
rivalling in appearance those of England. Mile upon 
mile is to be scen drill-sown, perfectly regular, and 
without a weed. Before it ripens, the vast expanse of 
bright green brings vividly befere the Englishman his 
own fertile land. 

“ Nothing will movo the cultivator to work in any 
other way than according to his normal lazy, procrastinat- 
ing mode, except a stirring appeal to his self-interest. 
Where, from difficulty and expense of conveyance, his 


market is confined to the villages in the vicinity of his 4 


fields, he has no inducement to cultivate much land, or to 


take any particular trouble with what he does cultivate. : 


The demand is small, and little care or labour is 


ae 


to produce enough to satisfy it, Toil beyond this would “! 


be anremunerative. But when, by means of roads aad 
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railways, the market is extended, there is of comres «4 

propertional rise in price which, operating on the strongest 

propensity in man, savage or civilised, produces results 
s I have described.” 

It is my firm conviction that if the labour, time, and 
money devoted tothe acclimatization ofthe American 
cotton in India, had been spent on the improvement 
of the indigenous staple, Government would long 
before this have enabled the ryot to send a quality 
of cotton into the markets fully able to compete 
and hold its own against the best ‘‘ New Orleans.” 

[ would exceed the limits of this work were I 
to give even an outline of the various experiments 
made by Government for the purpose of acclima- 
tizing the American variety, and to note the 
majority of failures and the inadequate success 
attained—inadequate considering the labour, time, 
and money spent on them; but a careful perusal of 
all the official reports on this subject cannot fail to 
leave an impression upen the mind, that, as asserted 
before, if such labour, time, and expense had been 
devoted to the improvement of the indigenous cotton, 
magnificent results would have been obtained. 

The culture of the cotton-plant has been brought 
to greatest perfection in America, and we need do 
little else, here in India, than adopt the mode of 
eultivation followed there, with such alterations as 
the peculiarities of districts and soils may demand. 

Soil. The deep, black cotton soil of the Deccan 
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and Guzerat, the red soil of the Berars—in fact, 
all loamy and even sandy soils—will be found 
suitable for the cultivation of cotton. Too rick 
soils are apt to make crops run into stalks and 
leaves, and should therefore be avoided, as well 
as stiff, clayey, and damp soils. 

The land should have a deep trench, so as te 
drain off all stagnant water, which has been found 
to vitally injure the plant. 

Preparation of the Soil—The species “Gossy- 
pium” belongs to those kinds of plants which, m 
addition to their lateral rootlets, have top-roots that 
penetrate, according to the nature of the soil, more 
or less deeply into the subsoil. It is essential, 
therefore, to prepare the soil with due regard to 
this peculiarity. 

Deep-ploughing, more or less advantageous for all 
crops, 1s eminently so for the cultivation of cotton, 
favouring, as it does, the development of the top- 
roots. In one of the very first reports Mr. Rivett- 
Carnac submitted on the model-farms in the Berars, 
we are told that the combined effect of deep- 
ploughing and careful selection of seed was in one 
case an outturn of 255 lbs. of clean cotton to the 
acre. He proceeds to say— The case was, i is 
true, an exceptional one, as the soil of the field in 
which the crop was sown was superior to the ordi 
nary run of the cotton-growing tracts. But, from’ 
ordinary fields in the farm, during this, an unfavor- 
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able season, as much as 176 Ibs. of cleaned cotton 
‘was picked from the acre. The results are there- 
fore encouraging.” 

In another part of the report, he says with 
veference to the Bolundshuhur model-farm :— 
**So far as can at present be judged, it would 
appear that deep-ploughing is of great benefit to 
the plant. Those parts of the seed farms which 
have been thus treated, show very favorably by the 
aide of the fields cultivated according to the ordi- 
nary native method. The plants on the well- 
ploughed fields were much stronger and healthier 
than their neighbours, and, as already noticed, 180 
Ibs. of clean cotton per acre was picked from these 
fields. This season, an ordinary native field hardly 
yielded 50 lbs. to the acre.” 

Deep-ploughing will not only enable the plant 
to obtain an extra amount of nourishment from a 
' hitherto untouched source, but the deep penetration 
of the roots into the soil will enable the plant to 
withstand droughts and sudden changes of climate 
mach better than it does at present. It is prefer- 
able that the ploughing should be done with the 
hoe, and extend as deep as possible, the land being 
afterwards levelled, and all clods carefully broken. 

The soil is then thrown up into ridges, sufficiently 
spart to enable the plants to extend laterally 
@s,much as possible, but still close enough for the 
plants to shade the soil and prevent it becoming too 
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‘rapidly dried up by the direct rays of the sus. In 
-America the ridges are five to seven feet apart end 
ten inches high, but for the Indian coftton-plant a 
distance of three feet is sufficient. 

- Mr. Login, to whom we are deeply indebted for 
+his trouble in introducing the Egyptian method eof 
cotton cultivation into India, describes the provess 
of ridging as follows :— 

‘To many this may appear a difficult process, though 
‘in fact it is moat simple, once the men get into the way 
of working the jindrah, which is a shovel made from a 
‘one-inch plank about two feet long and nine inches deep, 
the lower edge of the plank being chamfered off a 
dittle, like the edge of a chisel, 20 as to give a slightly 
cutting edge. At right-angles to the length of the 
boards, and at the back of it, is attached a pole some 
eight feet long, so that this shovel has something the 
appearance of the letter T inverted, the arms being 
the board. 

‘S A rope is attached to the two arms like a punka rope, 
which a man pulls, while another holds the pole or handle 
and directs the shovel; so that at cach complete motion, 
one-half of a ridge two feet in length is thrown up, and 
it is completed in a similar manner when the men pass 
down the other side of the ridge. The work is both 
simple and expeditious, which most cultivators in this 
neighbourhood perfectly understand ; for whenever there 
ts irrigation from wells, they throw up similar ridges to 
Wivide their field into small squares called dearebs, 
ae 
de waste of water.” 
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: Selection of Seed.—The cotton seeds intended for 
sawing should be subjected to the most sigid 
-selaction. The best-bearing and healthiest plants 
in the field should be selected for the purpose, and 
@uly the largest and best-developed of the pods 
picked from eachtree. There is every reason to 
believe that this system of selection, carried on 
scrupulously for several years, will result in a moat 
marked improvement of the staple. 

Sowing.—The best time for sowing cotton in 
Weatern India appears to be after the first heavy 
rains of the §.W. monsoon—not before, the young 
plants being very easily injured by heavy floods. 
But it will be well to be guided by the custom of the 
native cultivator, whom the experience of hundreds 
of years has taught the right time of sowing. 

The seeds should be soaked either in a mixture 
of cow-dung and water, or ins diluted solution of 
saltpetre, and exposed for about an hour to the 
sun to dry. Four or five of them are then dropped 
into holes made on the top of the ridges about three 
inches deep and two feet apart, and covered lightly 
with a little earth. 

Thinning.— When the plants sprout and begin to 
develop the third leaf, each cluster of them should 
be thinned, leaving only the two most vigorous 
plants. The ridges, which the heavy rains will have 
gectly washed down, must be repsired by shovelling 
up the earth, taking care, however, that none of the 
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process. ‘ 
At this time also, all grasses and weeds thet may 
have appeared in the meantime should be 
thoroughly eradicated, by the hoe preferable. In a 
week or ten days the plants will be sufficiently 
matured to suffer further thinning, only the 
strongest plant of each cluster being now left. 
Weeding must be closely attended to, all 
interlopers being carefully destroyed, and the soil 
washed down from the ridges should occasionally 
be drawn up round the plant as before. 
Topping.—W hen the plant evinces a disposition to 
produce wood and leaves at the expense of flowers 
and seeds, the tops should be nipped off when the 
podding commences ; this will generally have a 
most material effect in increasing the outturn by 
encouraging the growth of the lateral branches. 
Gathering.—The cotton should be gathered when 
the pods burst, as exposure to sun and dew 
deteriorates the staple to a considerable extent. 
The picker should be provided with a couple of 
bags, for the purpose of keeping the best and 
cleanest sort separate from cotton gathered from 
inferior pods. Special care should be taken that 
none of the leafy enclosures of the pods gets mixed 
with the cotton ; and a premium should be given 
to the gatherers for the largest percentage of clean 
cotton. 
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Drying.——When drying, cotton should never be 
exposed to the dew, but dried in the shade, whiel: 
will improve the staple greatly both in glossiness 
end general appearance. 

The above described method of cultivation is in 
principle the same as that so admirably advocated 
by Mr. Login as the Egyptian method of cotton 
cultivation. Soils cultivated by this method have 
yielded on an average 267 lbs. of clean cotton per 
acre, while the average yield by native culture is 50 
to 60 lbs. per acre, inferior in quality as in quantity. 

The following represents the cost and the results 
of the Egyptian method of cultivation as given 
by Mr. Login :-— 


Abstract showing the proportional cost of working the Egyptian and 
Natswe systems of Cotton Oultwation. 


Egyptian. Native. 

Re, a. p. Re. a. p. 

Ploughing . 88 8 33 3 
Ridging is we 215 9 000 
BOWING .. ...recrccccsccesescceessnense sos 07 0 Oo:1t 
Watering .........ccccsssesssssssees 110 8 110 8 
Drainage 06 2 065 2 
Weeding ... 8 & 4 8 6 4 
Thinming ..... cise. ccosrcssesse 03 8 000 
Topping . .....cs0 on » wm O 1 0 000 
Clearing wwe eee OO 4 o#t 
Total outlay on labour ...Ra, 17 6 5 18 18 2 


The above return is obtained from the expendi- 
ture on experiments at Chundee; yet, though 
showing the comparative expenditure of the two 


modes of culture—that is, that the ridge system 
exceeds the broadcast by one-quarter—the sume 
Rs. 17-6-5 and Rs. 13-13-1 must far exceed the 
outlay of anative cultivator ; for at the Chundee 
farm the work was not started till the last week in 
May, aad highly-paid labour had to be employed. 

With the native cultivator, on the other hand, 
time would be of no consequence, and he would 
never think of carrying on farming by daily- 
peid labour and hired bullocks ; and, in addition 
to thia, weeding—which in this case is the largest 
item—costs the zemindar comparatively little, as 
the grass obtained by weeding is utilized as fodder 
for cattle. 

For the above reasons, almost one-third might 
be fairly deducted from the above amounts, but 
even if we reduce them only by one-fourth, we 
have Rs. 13-0-10 and Rs. 10-6-0 for the two 
systems ; so, if to this Rs. 13 an acre we add 
Rs. 7 for land-rent and manure, the whole outlay 
in cultivating by the Egyptian system, where 
irrigation ts available, can hardly exceed Rs. 25 an 
acre, while Rs. 20 will be sufficient to cover all 
expenses where there is not, against Rs. 17-5-2 
by the broadcast or native system. 
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Mr. Login ssys—‘From this abstract, it will be 
seen that, in the case of the experiments at Shahabed, 
where there was no irrigation, with Kapas selling at 
Rs. 5 a maund, the value of the yield was no less 
than Rs. 68-2-5 per acre on an outlay of Rs. 20, or 
Rs. 48-2-5 profit ; so that, allowing for picking as 
well as ordinary and extraordinary charges, the 
zemindars who cultivated these 7# acres at Shaha- 
bad must have cleared over two hundred per cent. 
net profit on these particular fields.” 

This is the result where excessive care was not 
taken ; but where a small patch of ground at 
Kurnoul was sown a month earlier than at Sha- 
habad, and was both watered and manured, the 
value of the outturn per acre was above Ra. 100, 
the late Mr. Deacon having obtained not less than 
535 Ibs. of clean cotton per acre, while the average 
at the Chundee farm, owing to the lateness of the 
season, was only 1174 Ibs. per acre, or less than 
one-fourth of his. 

Manures.—The object of cotton-culture being to 
obtain a large yield of the filamentous substances 
enveloping the seed of the plant, with wool 
of good color, fair length and strength, and 
free from dirt and other foreign matter, we 
must consider how to improve the soil so as to 
yield a large outturn and a good quality of the 
staple, and what substances and conditions would 
favor the development of the parts of fructification 


and aleo study the influence of their component 
parts. Dr. Royle gives the results of an analysis of 
notten-wool and cotton-seed made in New Orleans 
in December 1843 :-— 

“Vet Analysie—Cotton- Wool, 

One hundred parts of cotton-wool, on being heated in a 
platinum crucible, lost 85°39 parts. The residuum, on 
being ignited under 2 muifile till the whole of the carbon was 
consumed, lust 12°735, and left a white ash which weighed 
nearly 1 per cent., or °937; of this ash, nearly 44 per 
cent. was soluble in water. Its constituents were as 


follow :— 

Oarbonste of Potash (with a trace of Soda) ..... we. 20 

Phosphate of Lime (trace of Magnesia) .. ........ ... 28°34 

Carbonate of Lime c.csccccsscocnceesecsnsvees sence » «. . Oe 
“4 Maguesia peicumabe ec aa. al wepetaes ows 6°75 

Bien... sessscenee Ssiudds punculeuleincessavacesusuceasneasacnred vas #12 

Sulphate of Potash .........:-ccscssscnecsessesesssserseee seosnees 290 

Ohloride of Potassium 


Magnesium l 
Sulphate of Lime ..........- aNd lots... oe OSB 
of Potash . 


10000 


Supposing the carbonic acid in the abovementioned salts 
to have been derived during the incineration of the cotton, 
the following will more accurately express the important 
mineral ingredients abstracted by the cotton from the 
soil, for every 100 parta of its ash :— 

Potash ....... 


PASO HHAECESTOSHOGESCE TSH 8ESHES CEPHETSH OFC AAHASRGEANGOSER 3106 


ve 
BAIN iciiiccecesixstcniaas SHDSCEEEOSETEHD SEES KELTE SE CRSTRE THeten 17-09 
te PeSSS FEREE ve 


-Sulphario bald RECT CORRONL CEES ORS FRET Es CEES LOTEENS pesanvens BNET HERES i” 
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So that, for every 10,000 lbs. of cotton-wanl sbent 
60 Ibs, of the abovementioned ingredients are abstracted 
from the soil, in the proportion indicated by the following 


figures, omitting the fractions :— 
Potanghe ...,ccccccccreovecssccesssceesescececccescsenteccecustonsecasee $1 Ibe, 
Thee on 0 tn ccc cee ce ee 0 cecee 6 ctawsnenesencsecces 12 , 
Magnesia 20.1.2... cccsecccssecnsenses «os 8 
Phosphoric Acid eee leeds eee 12 . 
Salphuric Acid....... ... vanteetusais @tesessiesehnbeseruteede I 


“9nd Analysis— Cotton-Seed, 


One hundred parts, heated as before, lost 77°387, and 
the residuum, after being burned under a muffle, left 
8°936 parta of a perfectly white ash, the composition of 
which was 2s follows :— 


Phosphate of Lime (with traces of Magnesia) ......... 61°84 


Potash ore of man aeadancau Ayeeisebesaacs 81°78 

Sulphate of Potash . eo Wseesé: steveasentse aeees «eae a SES 

UG sis. oe aeadeecacedenente? 5 acdevtdgb Seaedbed “iniebiesieracs 1°68 

Oarbonate of Lime ...... 6. 0s.  caenvesevenccesces 0°47 

‘ MOQTORIG 5g i sdieneues his eiccecdacessew asec 0 37 

Chloride of Potassium .. 0... .cccssccccsessesccseccnscesces 0 25 
Carbonate of Potash .. 


@uiphate of Lime wee ies 
Alumina, and fa of Tron and 
Manganese 


weveteveees 


and loas......... 161 


A comparison of the above table with that afforded by the 
cotten-wool, will show a great dissimilarity between the 
two. The ash of the cotton-seed is fourfold that of the 
fibre, while the former has also three times as much 
phosphoric acid as the Istter, as will appear on presenting 


the analysis in a form corresponding with the second table 
wader cotton-wool :— 


Phosphoric Acid 4533 

Potash ...... if40 

Balphuric Acid ........ccccessssscossessee copssne soneececressenss 1-14 
96°70" 

eieccarcapeaeg 


M. Crace-Calvert determined the percentage of 
phosphoric acid in different samples of cotton- 
wool, and he found that— 


New Orleans contained 0079 per ccat., while 
Sarat contained ouly 0.027 per cent. 


Can it be that the inferiority of Indian cotton ia due 
to deficiency of Phosphoric Acid in the soil ? 

From these analyses we find that wood-ashes and 
bone-dust, the latter preferably as superphosphate 
of lime, are the principal manurial substances likely 
to have a direct influence on the development of 
cotton-wool and cotton-seeds. 

All nitrogenous manures—guano, nightsoil, &c.— 
should be avoided, as they assist any tendency of 
the plant to produce wood and leaves at the 
expense of flowers and fruits. 

The plant remaining after the cotton has been 
gathered should be burnt and ploughed into the 
field, and on no account disposed of otherwise unless 
an adequate return of its ashes is made. The seed 
may be deprived of its oil, and the remaining oil- 
cake returned to the soil, either direct, or through 
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the medium of cattle, for which it will prove a most 
valuable food-stuff. 

Professor Hilyard, of Mississippi, makes the sug- 
gestive statement that when the lint only of the 
cotton-crop isremoved from the land, ittakes no more 
than four pounds of soil ingredients for each bale 
of cotton, but when both lint and seed are perma- 
nently removed, the land loses on an average forty- 
two pounds of soil ingredients for every bale. 
In the former case, the cotton is one of the least 
exhaustive of known crops; in the latter, one of 
the most exhaustive. 

Mr. J. W. Roberts, of Osyka, Mississippi, reports 
to the Agricultural Department, Washington, the 
results of an experiment in fertilizing about 14 
acre of poor upland soil, not capable of producing 
without manure more than 500 lbs, of seed-cotton. 
The ground was ploughed to ¢ good depth, and 
otherwise well prepared; was manured with 370 lbs. 
of Pierce’s superphosphate of lime, and planted with 
“Dickson” seed ; with the following result :—The 
crop of seed-cotton amounted to 1,300 lbs., making 
433 \bs. of baled cotton, which, after defraying all 
expenses, yielded a net profit of 49 dollars 52 cents. 
According to this exhibit, the fertilizer should be 
credited with an increase of at least 800 Ibs. of 
seed-cotton on the area named. 


FINIS, 


518 FORTY-ONE YEARS IN INDIA [1887 


especially a very fine body of Mounted Infantry raised and organized 
by Major Symons, of the South Wales Borderers, that before I returned 
to India in February, 1887, I was able to report that the country was 
gradually becoming quiet and the Burmese reconciled to our rule. 
Most of the principal dacoit leaders had been killed or captured, and 
villages which had been in their hands for months were being re- 
occupied by their legitimate inhabitants; caravans were coming into 
Mandalay almost daily from districts on the Chinese borders ; contracts 
for making roads were readily taken up, and there was no difficulty in 
obtaining labour for the railway then being constructed between Lower 
Burma and Mandalay, the first sod of which was turned within a 
month of my arrival at that place. 

In achieving these satisfactory results I was materially aided by 
the hearty co-operation of Sir Charles Bernard and the civil officers 
serving under him ; while the entire absence of fanaticism amongst the 
Burmese, and their cheerful, happy natures, facilitated our intercourse 
with them. I received, besides, most valuable assistance from the 
Buddhist Poonghves, or monks, with many of whom I made friends. 
From the fact that education, secular and religious, is imparted by 
these monks, and that every male, from the King to the humblest 
peasant, was obliged to enter a monastery and wear tho saffron garb of 
a monk for a certain period, the priesthood had enormous influence 
with the Burmese. There are no hereditary Chiefs or Nobles m 
Burma, the Poonghies being the advisers of the people and the centre 
round which Native society revolves. 

Our occupation of Upper Burma was necessarily a great blow to the 
Buddhist priesthood, for many of the monasteries* were kept up 
entirely by the King, Queen, and Ministers of State; and, as it was 
most advisable to have the influence of the monks in our favour, I 
recommended that a monthly stapend should be paid to the Archbishop 
and two senior Bishops of Mandalay. They showed their gratitude by 
doing all they could to help me, and when I was leaving the country 
the old Thathanabain (Archbishop) accompanied me as far as 
Rangoon. We corresponded till his death, and I still hear occasionally 
from one or other of my Poongive friends. 

I remained only a short time in Calcutta on my return to India, and 
then started off again for the North-West Frontier, in company with 
General Chesney, who had previozisly expressed his general concurrence 
in my defence proposals, but was anxious to see the several positions 
and judge for himself, from an Engineer’s point of view, of their 
suitability to be treated as I suggested. It was a great source of con- 
tentment to me to find that the sites chosen and the style of entrench- 


* Monasteries in Burma are not merely dwelling-places for the monks, but 
are the schools where all education is carried on. 
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ments I had advocated commended themselves to my expert com- 
panion. 

Simla was more than usually gay during the summer of 1887, in con- 
sequence of the numerous entertainments given in celebration of Her 
Majesty's Jubilee. We had just added a ballroom to ‘ Snowdon,’ and 
we inaugurated its opening by a fancy ball on the 21st Juno, in honour 
of the auspicious anniversary. 

My name appeared in the Jubileo (tazette as having been given the 
Grand Cross of the Indian Empire, but what I valued still more was 
the acceptance by the Government of India of my strong recommenda- 
tion for the establishment of a Club or Instituto m every British 
regiment and battery m India. In urging that this measure should be 
favourably considered, I had said that the Bntish Army in India could 
have no better or more generall} beneficial memonal of the Queen's 
Jubilee than the abolition of that relic of barbarism, the canteen, and 
its supersession by an Institute, in which the soldier would have under 
the same roof a reading-room, recreation room, and a decently- 
managed refreshment-room. 

Lord Dufferi's Government met my views in the most lberal spirit, 
and with the sanction of Lord Cross ‘The Regimental Institute ’ 
became a recognized establishment, a fact which my colleagues in 
Council referred to as a second Jubilee honour for me! 

At atime when nearly every soldier could read and write, and when 
we hoped to attract to the army men of a better stawp and more 
respectable antecedents than those of which 1t was composed in ‘the 
good old days,’ 1t appeared to me a humiliating anachronism that the 
degrading system of the canteen should still prevail, and that it was 
impossible for any man to retain his self-respect if he were driven to 
take his glass of beer under the rules by which regimental cantecns 
were governed. I believed, too, that the more tho status of the rank 
and file could be raised, and the greater the efforts made to provide 
them with rational recreation and occupation in their leisure hours, the 
less there would be of drunkenness, and consequently of crime, the less 
immorality and the greater the number of efficient soldiers in the army. 

Funds having been granted, a scheme was drawn up for the erection 
of buildings and for the management of the Institutes, Cantecns were 
reduced in size, and such attractions as inusical instruments were 
removed to the recreation-rooms; the name ‘liquor bar’ was substi- 
tuted for that of ‘canteen,’ and, thaf there should be no excuse for fre- 
quenting the ‘liquor bar,’ I authorized a moderate and limited amount 
of beer to be served, if required, with the men’s suppers in the refresh- 
ment-room—an arrangement which tras been followed by the happiest 
results, e e 

At first it was thought that these changes would cause a great falling 
off in regimental funds, but experience has proved the reverse. With 
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good management, the profits from the coffee-shop and the soda-water 
manufactory far exceed those to be derived from the canteen, and this 
without permitting anyone outside the regiment to purchase from the 
coffee-shop and without interfering at all with local tradesmen. 

Another measure which I succeeded in carrying through the same 
year was the amalgamation of the various sectarian societies that 
existed in India for the prevention of drunkenness in the arry into one 
undenominational society, under the name of the Army Temperance 
Association, which I hoped would admit of more united action and a 
more advantageous use of funds, besides making it easier for the 
Government to assist the movement. The different religious and ‘ total 
abstinence ’ associations had no doubt done much towards the object 
they had in view, but their work was necessarily spasmodic, and being 
carried on independently of regimental authority, it was not always 
looked upon with favour by officers. 

There was of necessity at first a good deal of opposition on the part 
of the promoters of the older societies, but those who were loudest in 
denouncing my proposals soon came to understand that there was 
nothing in the constitution of the Army Temperance Association which 
could in any way interfere with total abstinence, and that the only 
difference between their systems and mune consisted in mine being 
regimental in its character, and including men for whom 1t was not 
necessary or expedient to forego stimulants altogether, but who ear- 
nestly desired to lead temperate lives, and to be strengthened in ther 
resolve by being allowed to share in the advantages of the new 
Institution. 

To make the movement a complete success, it was above all things 
important to secure the active co-operation of the ministers of the 
various religions. To this end I addressed the heads of the different 
churches, explaining my reasons and the results I hoped to attain in 
establishing the amalgamated association, and I invited them to testify 
their approval of the scheme by becoming patrons of 16 With two 
exceptions, the dignitaries to whom I appealed accepted my invitation, 
and expressed sympathy with my aims and efforts, an encouragement 
I had hardly dared to hope for, and a proof of liberal-mimdedness on 
the part of the prelates which was extremely refreshing. 

The Government of India were good enough to sanction the allot- 
ment of a separate room in each soldiers’ Institute for the exclusive 
use of the Association, where alcohol in any shape was not adnutted, 
and to the grant of this room I attribute, in a great measure, the 
success of the undertaking. The success was proved by the fact that, 
when I left India, nearly one third of the 70,000 British soldiers in 
that country were members or honorary members of .he Army Tem- 
perance Association. 
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CHAPTER LXVII. 


In December I made a prolonged tour along the North-West Frontier, 
accompanied by my wife, who was greatly delighted at being able at 
last to see many places and meet many people of whom she had often 
heard me speak. Part of this trip was made in company with the 
Viceroy ‘and Lady Dufferin, who visited all the principal stations on 
the frontier, including Quetta. I rode with Lord Dufferin through the 
Khyber Pass, and to the top of the Kwaja Amran range, our visit to 
this latter point resulting, as I earnestly hoped it would, m His 
Excellency being convinced by personal inspection of the advantage to 
be gained by making the Kohyjak tunnel, and of the necessity for our 
endeavouring to cultivate more gmendly relations with the border 
tribes We ended this very enjoyable tour at Rawal Pind: in order to 
be present at the winding-up of a Cavalry Camp of Exercise in the 
neighbourhood. There were assembled together under the direction 
of Major-General Luck one regiment of British and eight regiments of 
Native Cavalry, with two battenes of Royal Horse Artillery, and it was 
a pretty sight, their advance at full gallop, and the halt, as of one man, 
of that long line of Cavalry within a few yards of the Viceroy, for the 
Royal salute. The spectators were much impressed with Lord Dufferin’s 
nerve in being able to remain perfectly calm and still on his horse in 
the face of such an onslaught, and it certainly did seem rather close 
quarters ; but General Luck knew his regiments, and had confidence 
in his men, and we knew General Luck. 

In the early part of 1888 I visited all the chief military stations im 
the Bengal Presidency, and attended Camps of Exercise for all urms, 
held at Rawal Pindi, Umballa, Meerut, and Lucknow, before going to 
Calcutta for the usual discussion on the Budget; after which the 
Government generally breaks up for the hot weather, and assembles in 
Simla two or three weeks later. 

During 1887 and 1888 much usefol work was got through by the 
Defence Committee, and by another Comnnttee which was assembled 
for the consideration of all questions bearing upon the mobilization of 
the army. As Commander-in-Chief I presided over both, and was 
fortunate in being able to secure as my secretaries two officers of 
exceptional ability, Lieutenant-Colonel W Nicholson, R.E., for defence, 
and Lieutenant-Colonel E. Elles, R.A ,éfor mobilization. It was in a 
great measure due to Colonel Nicholson's clear-sighted judginent on 
the many knotty questions which came before us, and to his technical 
knowledge, that the schemes for the defence of the frontier, and for 
the ports of Bombay, Karachi, Calcutta, Rangoon and Madras, were 
carried out so rapfdly, thoroughly and economically as they were ;* 


* The total cost of the coast and frontier defences amounted to the very 
moderate sum of five crores of rupees, or about three and a half millions sterling. 
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and with regard to measures for rendering the army mobile, Colonel 
Elles proved himself equally capable and practical. The Secretary to 
Government in the Mihtary Department, Major-Genera] Edwin Collen, 
was a particularly helpful member of the Committees* from his inti- 
mate acquaintance with the various subjects which had to be discussed. 

If my readers have had the patience to follow in detail the several 
campaigns in which I took part, they will have grasped the fact that 
our greatest difficulties on all occasions arose from the want of a 
properly organized Transport Department, and they will understand 
that I was able to make this very apparent when the necessity for 
mobilizing rapidly only one Army Corps came to be seriously con- 
sidered. We were able to demonstrate conclusively the impossibility 
of putting a force into the field, sufficiently strong to cope with a 
European enemy, without a considerable increase to the existing 
number of transport animals, and without some description of light 
cart strong enough to stand the rough work of a campaign in a country 
without roads; for it 1s no exaggeration to say that in the autumn of 
1880, when I left Kandahar, it would have been possible to have picked 
out the road thence to Quetta, and onward to Sibi, a distance of 250 
miles, with no other guide than that of the line of dead animals and 
broken-down carts left behind by the several columns and convoys 
that had marched into Afghanistan by that route. 

Soon after I took over the command of the Army in India, while 
voyaging to Burma, I had brought this most pressing question of 
transport to the notice of Lord Dufferm, who, with his usual quick 
appreciation of a situation, at once fully recognized its urgency, and 
promised to give me all possible help in my endeavour to render the 
army mobile—a promise which he amply fulfilled by taking a keen 
personal interest in the proceedings of the Committee, and giving his 
hearty support to our various recommendations. t 

Our labours resulted in several thousand good pack animals (chiefly 
mules) being purchased, and information collected and recorded as to 
the districts where others could be rapidly procured in case of emergency. 
A transport service was established, for which officers had to go through 


* The Committees consisted, besides the Military Member of Council and 
myself, of the heads of Departments with the Government of India and at 
Spe ear taaests 

t+ When the report of the Mobilization Committee was submitted to the 
Viceroy, he recorded a minute expressing his ‘warm admuration of the 
manner 1n which the arduous duty had been conducted,’ and ‘his belief that 
no scheme of a similar description had ever been worked out with greater 
thoroughness, in more detail, and with clearer apprehension of the ends to be 
accomplished.’ He contluded by conveying to the members an expression 
of his great satisfaction at what had been done, and recording that ‘the result 
of theJCommittee’s labours 1s a magnificent monument of industry and pro- 
fessional ability ’ 
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a regular course of instruction, and pass an examination in the loading 
and general management of the animals. A prize was offered for a 
strong, useful light cart; and when the most suitable had been selected, 
large numbers were made up of the same pattern.* The constitution 
of two Army Corps, to be in readiness for taking the field on short 
notice, was decided upon, and the units to form the several divisions 
and brigades were told off and provided with the necessary equipment. 
A railway time-table was prepared, giving the hours at which the 
troops should leave their stations so as to avoid any block en route. 
Special platforms were constructed for training and detraimng (Cavalry 
and Artillery, and storehouses were erected and stocked at those 
stations where road marching would probably commence. Finally, the 
conclusions we had arrived at were embodied in a manual entitled 
‘General Regulations for Mobilization’ It was extremely gratifying 
to me to learn from India that this manual, with such additions and 
alterations as our subsequent experience in Burina and various frontier 
expeditions proved would be advantageous, was the guide by which the 
Clutral relieving force was last year so expeditiously and completely 
equipped and despatched. 

Of the many subjects discussed and meusures adopted during thus, 
the last year of Lord Dufferin’s Viceroyalty, [ think the scheme for 
utilizing the armies of Native States, as an auxihary force for the 
service of the Empire, was the most important both from a pulitical and 
military point of view. 

The idea was, in the first instance, propounded by Lord Lytton, who 
appointed a commuttee to consider the pros and cons of the question I 
was a member of that comniittee, but at that time I, in common with 
many others, was doubtful as to the wisdom of encouraging a high 
state of efficiency amongst the troops of independent States; the excol- 
lent work, however, done by the Native Contingent I had with me in 
Kuram, and the genuine desire of all ranks to be allowed to serve side 
by side with our own soldiers, together with the unmistakable spirit of 


* Statement of transport carnage maimtamed in India im the years 1878 
and 1893 for military purposes, exclusive of annals registered by the eivil 
authorities on the latte: date, and hable to be requisitioned im time of war. 
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loyalty displayed by Native Rulers when war with Russia was imminent 
in 1885, convinced me that the time had arrived for us to prove to the 
people of India that we had faith in their loyalty, and in their recogni- 
tion of the fact that their concern in the defence of the Empire was at 
least as great as ours, and that we looked to them to take their part in 
strengthening our rule and in keeping out all intruders. I believed, too, 
that we had now little to fear from internal trouble so long as our Govern- 
ment continued just and sympathetic, but that, on the other hand, we 
could not expect to remain free from outside interference, and that it 
would be wise to prepare ourselves for a struggle which, as my readers 
must be aware, I consider to be inevitable in the end. We have done 
much, and may still do more, to delay it, but when that struggle comes 
1t will be incumbent upon us, both ‘or political and mulitary reasons, 
to make use of all the troops and war material that the Native States 
can place at our disposal, and it is therefore to our advantage to render 
both as efficient and useful as possible. 

The subject was, of course, most delicate and complex, and had to be 
treated with the greatest caution, for not only was the measure adapted 
to materially strengthen our military position in India, but I was con- 
vinced it was politically sound, and hkely to be generally acceptable to 
the Native Rulers, provided we studied their wishes, and were careful 
not to offend their prejudices and susceptibilities by unnecessary inter- 
ference. 

It was very satisfactory to find how cordially the Chiefs responded 
to Lord Dufferin’s proposals, and extremely interestmg to watch the 
steady improvement in their armies under the guidance of carefully 
selected British officers. Substantial results have been already obtained, 
valuable help having been afforded to the Chitral expedition by the 
transport trains organized by the Maharajas of Gwalior and Jaipur, and 
by the gallantry of the Imperial Service Troops belonging to His High- 
ness the Maharaja of Kashmir at Hunza-Naga and during the siege and 
relief of Chitral. 

Two minor expeditions took place this year: one against the Thi- 
betans in retaliation for their having invaded the territory of our ally, 
the Raja of Sikim; the other to punish the Black Mountain tribes for 
the murder of two British officers. Both were a success from a military 
point of view, but in the Black Mountain the determination of the Pun- 
jab Government to hmit the sphure of action of the troops, and to hurry 
out of the country, prevented our reaping any political advantage. We 
lost a grand opportunity for gaining control over this lawless and 
troublesome district; no survey was made, no roads opened out, the 
tribesmen were not made to feel our power, and, consequently, very 
soon another costly expedition had to be undertaken. 

In November, 1888, Lord Dufferin left India amidst a storm of 
regret from all classes of Her Majesty’s subjects. He was succeeded 
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by Lord Lansdowne, one of whose earliest communications to me 
rejoiced my heart, for in it His Excellency inquired whether anything 
could be done towards improving our relations with the fronticr tribes. 
This augured well for the abandonment of the traditional, selfish, and, 
to my mind, short-sighted policy of keeping aloof. and I hoped that en- 
deavours would at last be made to turn the tribesmen into friendly 
neighbours, to their advantage and ours, instead of being obliged to 
have recourse to useless blockades or constant and expensive expedi- 
tions for their punishment, or else to induce them to refrain from 
troubling us by the payment of a heavy blackmail. 

After a visit to the frontier m the autumn to see how the defences 
were a(lvancing, I attended a Cavalry Camp of Exercise at Delhi, and 
an Artillery Practice Camp at Gurgaon, and then went to Meerut to bo 
present at the first meeting of the*Bengal Presidency Ritle Association, 
which was most interesting and successful. We spent Christmas in 
camp—the first Christmas we had all been together for ten years. 
Our boy, having left Eton, came out m the early part of the year with 
a tutor, to be with us for erghteen months before entering Sandhurst. 

At the end of December I proceeded to Calcutta rather carher than 
usual, to pay my respects to the new Viceroy, and in January of the 
following year, accompanied by my wife and daughter, I started off on 
a long tour to inspect the local regiments in Central India and Raypu- 
tana, and to ascertain what progress had been mado in organizing the 
Imperial Service Troops in that part of India. 

Did space permit, I should hke to tell my readers of the beauties of 
Udaipur and the magnificent hospitality accorded to us there, as well as 
at Bhopal, Jodhpur, Jaipur, and Ulwar, but, if I once began, 1t would 
be difficult to stop, and I feel I have already made an unconscionably 
heavy demand on the interest of the public in things Indian, and must 
soon cease my ‘labour of love.’ I must therefore confine mysclf to 
those subjects which I am desirous should be better understood in 
England than they generally are. 

Upon seeing the troops of the Begum of Bhopal and the Maharana 
of Udaipur, I recommended that Their Highnesses should be invited to 
allow their share of Imperial defence to take the form of paying for 
the services of an increased number of officers with their respective 
local corps,* for I did not think it would be possible to make any 
useful addition to our strength out of the material of which their sinall 

* According to tieaty, the Bhopal State pays nearly two lakhs of rupees a 
year towards the cost of the local battalion maintained by the British Govern- 
ment for the purpose of keepmg order within the State itself. The battalion, 
however, has only four, mstead of eight, British officers, and 1t appeared to 
me only reasonable that the Begum should be inwted to pay the additional 
amount necessary te mak@ the battalion as efficient as the rest of the Native 

, 88 & ‘premium of insurance’ for the peace and prosperity which Her 


arm. 
Highness State enjoys under our protection, and as her quota towards the 
general scheme for the defence of the Empire. 


§26 FORTY-ONE YEARS IN INDIA [1889 


armies were composed. The men were relics of a past age, fit only for 
police purposes, and it would have been a waste of time and money to 
give them any special training. My recommendation, however, was 
not accepted, and neither of these States takes any part in the defence 
scheme. 

At Jodhpur, on the contrary, there was splendid material, and a 
most useful force was being organized by the Maharajs‘s brother, 
Lieutenant-Colonel Sir Pertap Sing, himself a Rajput, and of the 
bluest blood of India. The Cavalry were specially fine. The gallant 
Rajput horsemen of Jodhpur had always been famous for their chival- 
rous bravery, unswerving fidelity, and fearless self-devotion in their 
wars with the Mahrattas and the armies of the Mogul Emperors, and 
I felt, as the superbly mounted squadrons passed before me, that they 
had lost none of their characteristics, and that blood and breeding 
must tell, and would, if put to the test, achieve the same results now 
as of old. There could be but one opmion as to the value of the 
‘Sirdar Rissala,’* so named after the Maharaja's son and heir, Sirdar 
Sing, a lad of only mine years old, who led the little army past the 
saluting flag mounted on a beautiful thorough-bred Arab. 

The Jaipur troops were much on a par with those of Bhopal and 
Udaipur. I was glad, therefore, that in lieu of troops, the Maharaja 
had agreed to organize, as his contribution to the Imperial service, a 
transport corps of 1,000 fully-equipped animals. 

At Ulwar I found the 600 Cavalry and 1,000 Infantry (all Rajputs) 
well advanced in their drill and training; this was evidently owing to 
the personal interest taken in them by the Maharaja, who seldom 
allowed a day to pass without visiting the parade grounds. 

By the end of March I had finished my tour in Central India and 
Rajputana, and as the heat was every day becoming more intense, I 
was not sorry to furn my steps northwards towards Kashmir, the 
army of which State still remamed to be inspected, and the measures 
most suitable for its re-organization determined upon. 

Our whole family party re-assembled at Murree early in April, and 
we all went into the ‘Happy Valley’ together, where between business 
and pleasure we spent a most delightful six weeks. The Maharaja 
personally superintended the arrangements for our comfort. Our 
travelling was made easy—indeed luxurious—and everything that the 
greatest care and forethought and the most lavish hospitality could 
accomplish to make our visit happy was done by the Maharaja and by 
the popular Resident, Colonel Nisbet. 

The Kashmir army was much larger than any of those belonging to 
the Native States I had lately visited; it consisted of 18,000 men and 
66 guns—more than was needed, even with the Gilgit frontier to guard. 


* Rissala is a body of Cavalry. 
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Some of the regiments were composed of excellent material, chiefly 
Dogras; but as the cost of such a force was a heavy drain upon the 
State, and as many of the men were old and decrepit, I recommended 
that the Maharaja should be invited to get rid of all who were 
physically unfit, and to reduce his army to a total of 10,000 thoroughly 
rehable men and 30 guns I knew this would bo a very difficult, 
and perhafs distasteful, task for the Commander-in-Chief (who was 
also the Maharaja's brother), Raja Ram Sing, to perform, so | recom- 
mended that a British officer should be appointed military adviser to 
the Kashmir Government, under whose supervision the work of 
reformation should be carried out. 

At that time we had none of our own troops in the neighbourhood of 
Gilgit, and as I thought it advisable, in case of disturbance, that the 
Kashimr troops should be speedily put into such a state of efficiency 
as would enable us to depend upon them to hold the passes until help 
could arrive from India, I urged that tho nultary adviser should be 
given three British officers to assist him in carrying out his difheult and 
troublesome duty; and at the same time J pointed out that it was 
absolutely essential to construct at an carly date a serviceable road 
between Kashnur and Gilt, as the sole appronch to that strategic 
position was not only diflicult, but very dangerous. 

All these proposals commended themsclves to, and wore acted upon 
by, the Viceroy 

Lieutenant-Colonel Neville Chamberlan—a persona grata to the 
Kashmir authorities—was appointed Miltary Scerctary to the Kashuur 
State, and by hus ability, tact, and happy way of dealing with Natives, 
quickly overcame all obstacles. The Maharaja and his two brothers, 
Rajas Ram Sing and Amar Sing, entered heartily into the scheme; the 
army was remodelled and rendered fit for service; and an earcellent 
road was made to Gilgit. 

During the summer of 1889 I was able to introduce several much 
needed reforms in the annual course of musketry for the Native Army. 
The necessity for these reforms had not been overlooked by iny dis- 
tinguished predecessors, nor by the able officers who served under 
them in the Musketry Department, but 1t had not been posmble to 
do much with a systein which dated from a period when fire disci- 
pline was not thought of, and when the whole object of the course was 
to make soldiers individually good shots. After the Dellu Camp of 
Exercige in 1885-86, when the want of fire control was almost the only 
point unfavourably cnticized by the foreign ofheers, the Army in India 
made a great advance in this mportant branch of musketry training ; 
nevertheless, I felt that further progress wasepossible, and that the 
course of instructi@n wa? not altogether as practical as it might be. I 
therefore gave over the work of improvement in this respect to an 
enthusiast mn the matter of rifle-shooting and an officer of exceptional 
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energy and intelligence, Lieutenant-Colonel Ian Hamilton, and directed 
him, as Assistant Adjutant-General of Musketry, to arrange a course 
of instruction, in which the conditions should resemble as nearly as 
possible those of field service, and in which fire discipline should be 
developed to the utmost extent. He was most successful in carrying 
out my wishes, and the results from the first year’s trial of the new 
system were infinitely better than even I had anticipated. 

Simultaneously with the improvement in musketry, a great advance 
was made in gunnery. Artillery, like Infantry officers, had failed to 
realize the value of the new weapon, and it required the teaching of a 
man who himself thoroughly believed in and understood the breech- 
loading gun to arouse Artillerymen to a sense of the tremendous power 
placed in their hands, and to the importance of devoting much more 
care and attention to practice than had hitherto been thought neces- 
sary. Such a man was Major-General Nairne, and I was happily able 
to induce the Government to revive in him the appointment of 
Inspector-General of Artillery. 

Under the unwearying supervision of this officer, there was quite as 
remarkable an improvement in Artillery shooting as Colonel Hamilton 
had effected in musketry. Practice camps were annually formed at 
convenient localities, and all ranks began to take as much pride m 
belonging to the ‘ best shooting battery’ as they had hitherto taken 
in belonging to the ‘ smartest,’ the ‘ best-horsed,’ or the ‘ best-turned- 
out’ battery. I impressed upon officers and men that the two 
things were quite compatible; that, according to my experience, the 
smartest and best turned-out men made the best soldiers; and while I 
urged every detail being most carefully attended to which could enable 
them to become proficient gunners and take their proper place on a field 
of battle, I expressed my earnest hope that the Royal Artillery would 
always maintain its hitherto high reputation for turn-out and smartness. 

The improvement in the Cavalry was equally apparent. For this 
arm of the service also the Government consented to an Inspector- 
General being appointed, and I was fortunate enough to be able to 
secure for the post the services of Major-General Luck, an officer as 
eminently fitted for this position as was General Nairne for his. 

Just at first the British officers belonging to Native Cavalry were 
apprehensive that their sowars would be turned into dragoons, but 
they soon found that there was no intention of changing any of their 
traditional characteristics, and that the only object of giving them an 
Inspector-General was to make them even better in their own way than 
they had been before, the finest Irregular Cavalry in the world, as 
I have not the slightest doubt’ they will always prove themselves to be. 

Towards the end of the Simla season of 1889, Lérd Lansdowne, to 
my great satisfaction, announced his intention of visiting the frontier, 
and asked me to accompany him. 
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We rode through the Khyber and Gomal Passes, visited Peshawar, 
Kohat, Bannu, Dera Ismail Khan, and Quetta, looked into the Kohjak 
tunnel, and attended some interesting mancuvres, carried out with a 
view of testing, in as practical a manner as poasible, the defensive power 
of the recently-finished Takatu-Mashalik entrenchment. The principal 
works were fired upon by Artillory and Infantry, and, notwithstanding 
the excellent practice made, infimtesimal damage was done, which 
proved the suitability of the particular design adopted for the defences. 

Lord Lansdowne expressed himeelf greatly interested, and much im- 
pressed by all he saw of the frontier; and he was confirmed in his 
opinion as to the desirability of establishing British influence amongst 
the border tribes. With this object in view, His Excellency authorized 
Sir Robert Sandeman (the Governor-General’s Agent at Quetta) to 
establish a series of police posts*in the Gomal Pass, and encourage 
intercourse between the people of the Zhob district and ourselves. 

It was high time that something should be done in this direction, for 
the Amir’s attitude towards us was becoming day by day more un- 
accountably antagonistic. He was gradually encroaching on territory 
and occupying places altogether outside the hmits of Afghan control; 
and every movement of ours— made quite as much in His Highness’s 
interest as in our own—for strengthoning the frontier and improving 
the communications, evidently aroused in him distrust and suspicion as 
to our motives. 


CHAPTER LXVITI. 


New Year's Day, 1890, found me in Calcutta, where I went to meet 
Prince Albert Victor on his arrival in India. On my way thither I 
received a letter from Mr. Edward Stanhope, Secretary of Stato for 
War, telling me that he had heard from Lord Cross, the Secretary of 
State for India, that there was a proposal to ask me to retain my 
appointment of Commander-in-Chief in India for some time after the 
expiration of the usual term of office; but that, while such an arrange- 
ment would have his hearty approval, he thought the question 
should be considered from another point of view, and that it would 
be extremely agreeable to himself, and he felt to the Duke of Cambridge 
also, if he could secure me for the post of Adjutant-General in succes- 
sion to Lord Wolseley. Mr. Stanhope went on to say he would like 
to know whether I would be willing to accept the appointment, or 
whatever position Lord Wolseley’s successor*would fil}, should the 
report of Lord Wartington’s Commission cause a change to be made 
in the staff at the Horse Guards. 

I was pleased, though somewhat surprised, at this aa rea 
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and I replied to the Right Honourable gentleman that I would gladly 
accept the offer, and that I could arrange to join on the 1st October, 
when the appointment would become vacant, but that, as Lord Lans- 
downe had expressed a wish that I should remain in India over the 
next cold season, I hoped, if it were possible, some arrangement 
might be made to admit of my doing so. The idea of employment in 
England, now that I allowed myself to dwell upon it, was very 
attractive, for dearly as I loved my Indian command, and bitterly as 
I knew I should grieve at leaving the country, the peoples, and the 
grand army, which were all sources of such intense interest to me, 
I felt that the evil day at longest could only be postponed for a few 
years, and that there is a limit to the time that even the strongest 
Kuropean can with impunity live m an eastern chmate, while I was 
glad to think I should stall be in & position to work for my country 
and for the benefit of the army. 

From Calcutta I travelled north to Muridki, where a large force of 
Horse Artillery and Cavalry was assembled for practice, and where 
we had a standing camp, at which Prince Albert Victor did us the 
honour of being our guest for the final manceuvres. I think His Royal 
Highness enjoyed the novelty of camp life, and was greatly attracted 
by the picturesque and soldier-like appearance of the Native troops. 
The Native officers were very proud at being presented to the grand- 
son of their Empress, and at His Royal Highness being appointed 
Honorary Colonel of the 1st Punjab Cavalry. 

Towards the end of April I returned to Simla for what I thought 
was to be our last season in that place; and shortly after I got up 
there, a telegram from Mr. Stanhope informed me that my appoint- 
ment had been accepted by the Cabinet, and that my presence in 
England was strongly desired in the autumn. It was therefore with 
very great surprise that I received a second telegram three weeks later 
from the Secretary of State, tellimg me that, as it was then found to 
be impossible to choose my successor, and as the exigencies of the 
public service urgently required my presence in India, the Cabinet, 
with the approval of Her Majesty and the concurrence of the Duke of 
Cambridge, had decided to ask me to retain my command for two 
more years. 

I felt 11 my duty to obey the wishes of the Queen, Her Mayjesty’s 
Government, and the Commander-in Chief; but I fully realized that 
in doing so I was forfeiting my chance of employment in England, 
and that a long and irksome term of enforced idleness would in all 
prohability follow on my return home, and I did not attempt to 
conceal from Mr. Stannope that I was disappointed. 

At the latter end of this year, and in the early part of 1891, it was 
found necessary to undertake three small expeditions: one to Zhob, 
under the leadership of Sir George White, for the protection of our 
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newly-acquired subjects in that valley; one on the Kohat border, 
commanded by Sir William Lockhart, to punish the people of the 
Miranzai valley for repeated acts of hostility; and the third, under 
Major-General Elles,* against the Black Mountain tribes, who, quite 
unsubdued by the fruitless expedition of 1888, had given trouble almoat 
nunmediately afterwards. All these wore as completely successful in 
their political results as in their miltary conduct. The columne wero 
not withdrawn until the tnbesmen had become convinced that they 
were powerless to sustain a hostile attitude towards us, and that it was 
their interest, as it was our wish, that they should henceforth be on 
amicable terms with us. 

While a considerable number of troops were thus employed, a fourth 
expedition had to be hurriedly equipped and despatched in quite the 
opposite direction to punish the Baja of Manipur, a petty State on the 
confines of Assam, for the treacherous murder of Mr. Quinton, the 
Chief Comnussioner of Assam, and four other Bnitish officers. 

Notwithstanding its inaccessibility, two columns, one from Burma, 
the other from Cachar, quickly and simultancously reached Manipur, 
our countrymen were avenged, and the adimnistration of the State was 
taken over for a time by the Government of India. ft 

Towards the end of January the Cesarewitch came to Calcutta, 
where I had the honour of bemg introduced to our aujust visitor, who 
expressed himself as pleased with what he had seen of the country 
and the arrangements made for His Impenal Highness’s somewhat 
hurried journey through India. 

In April my multary colleague in the Viceroy’s Council for five 
years, and iny personal friend, General Sir George Chesney, left India, 
to my great regret. We had worked together most harmoniously, and, 
as he wrote in his farewell letter, there was scarcely a point im regard 
to the Army in India about which he and I did not agree. 

Sir George was succeeded by Lieutenant-General Brackenbury, who 
had been Director of Military Intelligence at the War Office. I was 
relieved to find that, although in some particulars my new coadjutor’s 
views differed from mine, we were in accord upon all essential points, 
particularly as to the value of the Indian Army and the necessity for 
its being maintained 1n a state of preparedness for war. 

From the time I became Commander-in-Chief in Madras until I 
left India the question of how to render the army in that country as 
perfect a fighting machine as it was,possible to make it, was the one 
which caused me the most anxious thought, and to its solution my 
most earnest efforts had been at all tames directed. 

The first step to be taken towards this end was, it seemed to me, to 


* The late LieytenanteGenetal Sir W. K. Elles, K.C.B. 
+ A detachment of the Calcutta Volunteer Rifles, at the particular request 
‘the regiment, took part in the expedition, aud did good service, 
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substitute men of the more warlike and hardy races for the Hindustani 
sepoys of Bengal, the Tamils and Telagus of Madras, and the so- 
called Mahrattas of Bombay; but I found it difficult to get my views 
accepted, because of the theory which prevailed that it was necessary 
to maintain an equilibrium between the armies of the three Presi- 
dencies, and because of the ignorance that was only too universal 
with respect to the characteristics of the different rages, which 
encouraged the erroneous belief that one Native was as good as 
another for purposes of war. 

In former days, when the Native Army in India was so much 
stronger in point of numbers than the British Army, and there 
existed no means of rapid communication, it was only prudent to 
guard against a predominance of soldiers of any one creed or 
nationality; but with British troopr nearly doubled and the Native 
Army reduced by more than one-third, with all the forts and arsenals 
protected, and nearly the whole of the Artillery manned by British 
soldiers, with railway and telegraph communication from one end of 
India to the other, with the risk of internal trouble greatly diminished, 
and the possibility of external complications becoming daily more 
apparent, circumstances and our requirements were completely altered, 
and it had become essential to have in the ranks of our Native Army 
men who might confidently be trusted to take their share of fighting 
against a Kuropean foe. 

In the British Army the superiority of one regiment over another is 
mainly a matter of training; the same courage and military instinct 
are inherent in English, Scotch, and Insh alike, but no comparison 
can be made between the martial value of a regiment recruited 
amongst the Gurkhas of Nepal or the warlike races of northern India, 
and of one recruited from the effeminate peoples of the south. 

How little this was understood, even by those who had spent a great 
part of their service in India, was a marvel to me; but, then, I had 
had peculiar opportunities of judging of the relative fighting qualities 
of Natives, and I was in despair at not being able to get people to see 
the matter with my eyes, for I knew that nothing was more sure to 
lead to disaster than to imagine that the whole Indian Army, as it was 
then constituted, could be relied on in time of war. 

General Chesney fortunately shared my opinions, and as Lords 
Dufferin and Lansdowne trusted us, we were able to do a great deal 
towards increasing the efficiency: of the Native Army and improving 
the status and prospects of the Native soldier. Several companies and 
regiments composed of doubtful material were disbanded, and men of 
well-known fighting castes entertained instead. Class regiments were 
formed, as being more congenial to the men and more conducive to 
esprit de corps ; recruiting was made the business of carefully selected 
officers who understood Native character, and whose duty it was to 
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become acquainted with the various tribes inhabiting the districts 
from which the recruits for their own regiments were drawn; and 
special arrangements were made with the Nepalese Government by 
which a sufficient number of the best class of men could be obtained 
for our thirteen Gurkha regiments. 

The pay of Cavalry soldiors was improved, and it was pointed out 
to the Government that an increase to the Infantry soldiers’ pay 
could not be long deferred ;* the issue of good-conduct pay was 
accelerated; jagzrst were sanctioned annually for a limited number of 
specially distinguished Native officers; full pay was authorized for 
recruits from date of enlistment instead of from the date of joining 
their regiments; field baétat was sanctioned whenever troops should 
be employed beyond sea or on sesvice; pensions were granted after a 
shorter period of service than herctofore; medals for meritorious 
service and good conduct were given in commemoration of Her 
Majesty’s Jubilee; bronze war medals wero sanctioned for all 
authorized Government followers; a reserve, which it was arranged 
should undergo an annual course of training, was formed for the 
Artillery and Infantry; and a system of linked battalions was 
organized, three battalions being grouped together, and the men 
being interchangeable during war-time. 

While the tendency of these alterations and concessions was to 
make all ranks happy and contented, ther traming was carefully 
attended to, and, as I have before mentioned, musketry particularly 
reached a very high standard. 

The one thing left undone, and which I should lke to have been 
able to accomplish before leaving India, was to induce the Government 
to arrange for more British officers to be given to the Native regiments 
in time of war. Nine to a Cavalry and eight to an Infantry corps 
may be sufficient in time of peace, but that number 1s quite too small 
to stand the strain of war. Indian soldiers, like soldiers of every 
nationality, require to be led; and history and experience teach us 
that eastern races (fortunately for us), however brave and accustomed. 
to war, do not possess the qualities that go to make leaders of men, 
and that Native officers in this respect can never take the place of 
British officers. 1 have known many Natives whose gallantry and 
devotion could not be surpassed, but I have never known one who 
would not have looked to the youngest British officer for support in 
time of difficulty and danger. It is therefore most unwise to allow 
Native regiments to enter upon a war with so much smaller a 


* The pay of the Native Infantry has Been suitably increased since I left 
India. @ e 

+ Jagirs are grants of land. 

. Bata, srt sllocanes given to Native soldiers when proceeding on field 
service. 
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proportion of British officers than is considered necessary for 
European regiments. I have no doubt whatever of the fighting 
powers of our best Indian troops; I have a thorough belief in, and 
admiration for, Gurkhas, Sikhs, Dogras, Rajputs, Jats, and selected 
Mahomedans; I thoroughly appreciate their soldierly qualities; 
brigaded with British troops, I would be proud to lead them against 
any European enemy; but we cannot expect them to do with less 
leading than our own soldiers require, and it is, I maintain, trying 
them too highly to send them into action with the present establish- 
ment of British officers.* 

In the late autumn of 1891 our latest acquisition, the Zhob Valley, 
was included in my frontier tour, which I had the pleasure of making, 
for the greater part of the way, in he company of General Bracken- 
bury. He was prevented from getting as far as Quetta by an accident 
which laid him up for some time, but not, as he told me, before he had 
seen enough of the frontier to satisfy him that the tribes were a factor 
in our system of defence which could not be ignored, and that I had 
not exaggerated the importance of having them on our side. 

During this winter the bnihant httle Hunza-Naga campaign took 


* During the Mutiny the casualties amongst the British officers with the 
six Punjab regiments which saw the most fighting amounted to 60 per cent ! 
Luckily, these were able to he replaced by officers belonging to coips which 
had mutinied. This supply, however, has long since been used up, and it 
behoves the Government either to provide an adequate reserve of officers, or to 
arrange for a sufficient number bemg sent out from England whenever India 
is likely to be engaged 1m a serious war 
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place, which has been so graphically described in Mr. Knight's ‘ Where 
Three Empires Meet.’ It was brought about by Russia's intriguea 
with the Rulers of the petty States on the northern boundary of 
Kashmir ; and our attention was first roused to tho necessity for action 
by two British officers, who were journeying to India by way of tho 
Pamirs and Gilmt, bemg forced by Russian soldiers to leave what the 
leader of %he party called ‘newly-acqured Russian territory *— 
territory to which Russia had not the shadow of a claim. 

In addition to this unjustifiable treatment of Captain Younghusband 
and Lieutenant Davison, Colonel Yanoff crossed the Hindu Kush with 
his Cossacks by the Korabhut Pass, and, after reconnoitring the country 
on the borders of Kashmur, re-crossed the range by the Baroghil Pass. 
As this was a distinct breach of the promises mado by the Russian 
Government, and an infrmgement of the boundary line as agreed to 
between England and Russia in 1873, 1+ was necessary to take stops to 
prevent any recurrence of such interference, and a small force was 
accordingly sent avainst tho Chief of Hunza, who had openly declared 
hunself im favour of Russia. He made a desperate stand, but was 
eventually driven from Ins almost inaccessible postion by the deter- 
mined gallantry of our Indian troops, assisted by a Contingent from 
Kashnur. Three Victoria Crosses were given for this business, and 
many woie were earned, but of necessity there must be a limit to the 
disposal of decorations, and im an affair of this kind, in which all 
proved themselves heroes, each individual must have felt hiuself 
honoured by the small force being awarded such a large number of the 
coveted reward, 1n proportion to its size. 

We reaped the benefit of having taken this district under our own 
control when Chitral required to be reheved, and the Hunza-Naga 
people aflorded Colonel Kelly such valuable help. 

On the 1st January, 1892, I received an intunation that Her Majesty 
had been graciously pleased to bestow a peerage upon mc, and the 
same day the Secretary of State for India offered me a further 
extension of my appointment as Commander-in-Chief—an offer I would 
gladly have accepted, as I knew it had been made with the concurrence 
of the Viceroy, if I could have taken even a few months’ leave to 
England. But during « quarter of a century I had only been able to 
spend eighteen months out of India, and I felt the need of change of 
climate and a little rest after so many years of continued hard work. 
Under the existing regulations a Commander in-Chief could have no 
leave. Lord Cross had tned to remedy this hard rule by bringing in 
the ‘Officers’ Leave Bull’; but as he informed Lord Lansdowne it was 
impossible to get 1t through the House of Cofhmons that session, I was 

* Captam Y@inghu8band was at Bozai-Giumbaz, and Lieutenant Davison 


on the Alichur Pamurs, both places beng south of the Aksu branch of the 
Oxus, flowmg from the Little Pamir Lake. 
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obliged very reluctantly to beg to be allowed to resign my command in 
the spring of 1898. 

Before returning to Simla for really the last time, my wife and I 
made another trip to Burma as far as Mandalay, and after this was 
over we paid a most interesting visit to Nepal, having received the very 
unusual honour of an invitation to Khatmandu from Maharaja Bir 
Shumsher Jung Rana Bahadur. 

Khatmandu is about a hundred miles from our frontier station of 
Segowli, by a very rough road over a succession of steep, high hills and 
along deep, narrow valleys, which would have been quite impossible 
for a lady to travel by but for the excellent arrangements made by the 
Nepalese officials; the last descent was the worst of all; we literally 
dropped from one rock to the next in some places. But on reaching 
the base of the mountain all was changed. A beautifully cultivated 
valley spread itself out before us; comfortable tents were prepared for 
our reception, where we were met by some of the State officials; and 
a perfectly appointed carriage-and-four was waiting to carry us on to 
Khatmandu, where we were received by the Resident, Lieutenant- 
Colonel Wylie, and his wife, old friends of ours. That afternoon the 
Maharaja paid me a private visit. 

The next :norning the official call was made, which I returned soon 
afterwards; and m the evening the Maharaja, accompanied by his 
eldest son and eight of his brothers, all high officers of state, were 
present at Mrs. Wylie’s reception, wearmg military frock-coats and 
forage-caps, They all spoke Enghsh fluently; their manners were 
those of well-bred gentlemen, easy and quiet, as free from awkwardness 
as from forwardness; each, coming up in turn, talked very pleasantly 
to Lady Roberts for a time, and then made way for someone else. 
The Maharaja is extremely musical, and has several well-trained bands, 
taught by an English bandmaster ; three of them were in attendance, 
and were directed to play selections from our favourite operas, and 
then a number of the beautiful plaintive Nepalese airs. Altogether, 
we passed a most agreeable evening. 

The following day a review of all the troops (18,000 men and 78 
guns)* was held on & ground one mile in length by half a mile in 
breadth, perfectly level and well turfed. It would be considered a fine 
parade-ground for the plains of India, and must have entailed a con- 
siderable expenditure of time, labour, and money to make in such a 
hilly place as Khatmandu. 

On reaching the ground, I was received by the Mahaiaja and Deb 


* The Infantry comprisc] twenty-four battalions drawn up in line of 
quarter columns. The Artillery consisted of one battery (six 7-pounders) 
carried on elephants, stx batteries (six guns each, 5-pounders and 7-pounders) 
dragged by soldiers, and six batteries (six guns each, 3-pounders and 
5 ponndara) carried by Bhutia coolies. 
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Shamsher Jung, the eldest of his many brothers, and the nominal 
Commander-in-Chief of the army ; we rode along the line togcther, and 
the march past then began. Everything was done with the utmost 
precision ; there was no fuss or talking, and from first to last not a 
single bugle sound was heard, showing how carefully officers and mon 
had been drilled. I was told that the exocutive Commander-in-Chief, 
the third bfother, by name Chandra Shawzher, had almost lived on the 
parade-ground for weeks before my arrival. The Maharaja's sons and 
brothers, who all knew their work, and were evidently fond of soldier- 
ing, commanded the several divisions and brigades. 

The troops were not, perhaps, turned out quite so sinartly as thoso in 
our service, and several of the officers were old and feeble; but these 
were the only faults perceptible, atd I camo to the conclusion that the 
great majority of the 18,000 mon were quite as good as the Gurkhas 
we enlist ; and I could not help thinking that they would be a valuable 
addition to our strength in the event of war. 

General Chandia Shamsher is a very red-hot soldier. He said to my 
wife: ‘Lady Roberts, when are the Russians coming? I wish they 
would make haste. We have 40,000 soldiers in Nepal ready fur war, 
and there is no one to fight!’ 

The next day a grand durbar was held, at which the King (tho 
Maharaja Dhiraj, as he is called) presided; ho was an unusually 
handsome lad of about eighteen years of age, fairer than most Nepalese, 
and very refined looking. As on all previous occasions, everyone wore 
uniform except the King, who had on a perfectly plain dress of spotless 
white. Great deference is outwardly paid to the Dhiraj, but he has no 
power, and 1s never consulted in natters of State, being cunsidered too 
sacred to be troubled with mundane affairs. Although a mere boy, he 
had four wives, two of them daughters of the Maharaja Bir Shameher 
Jung. 

After the durbar, I was shown over the principal school and hospital; 
both appeared to be well conducted, and evidently no expense was 
spared upon them. I was then taken to a magazine, in which were a 
number of guns of various calibre and any amount of ammunition. I 
was told there were several other magazines, which I had not time to 
see. and a few miles from Khatmandu extensive workshops, where all 
kinds of munitions of war were manufactured. 

That evening, accompanied by Colonel and Mrs. Wylie, we attended 
a reception at the Maharaja's palace. The durbar hall, which was 
filled with men in uniform, was of beautiful proportions, and very 
handsomely decorated and furnished. After te usual introductions 
and some conversation with the chief officers, We were invited to visit 
the Maharani in her own apartments, and having ascended a flight of 
steps and passed through numerous corridors and luxuriously farnished 
rooms, we were shown into a spacious apartment, the prevailing colour 
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of which was rose, lighted by lamps of the same colour. The Maharani 
was sitting on a sofa at the further end of the room, gorgeously 
apparelled in rose-coloured gauze dotted over with golden spangles; 
her skirts were very voluminous, and she wore magnificent jewels on 
her head and about her person. Two Maids of Honour stood behind 
her, holding fans, and dressed in the same colour as their mistress, but 
without jewels. On each side of her, forming a semicircle, were 
grouped the ladies of the Court, all arrayed in artistically contrasting 
colours ; they were more or less pretty and refined looking, and the 
Maharani herself was extremely handsome. My wife was placed by 
her side on the sofa, and carried on a long conversation with her 
through one of the ladies who spoke Hindustani and acted as Inter- 
preter. The Maharani presented J.ady Roberts with a beautiful‘little 
Chinese pug-dog, and the Maharaja gave me a gold-mounted kookri 
(Gurkha knife). After this little ceremony there was a grand display 
of fireworks, and we took our leave. 

Nothing could exceed the kindness we met with during our stay in 
Nepal. The Maharaja endeavoured in every way to make our visit 
enjoyable, and his brothers vied with each other in their efforts to do 
us honour. It was impressed upon me that the Nepalese army was at 
the disposal of the Queen-Empress, and hopes were repeatedly expressed 
that we would make use of it in the event of war. 

Notwithstanding the occasional differences which have occurred 
between our Government and the Nepal Durbar, I believe that, ever 
since 1817, when the Nepal war was brought to a successful conclusion 
by Sir David Ochterlony, the Gurkhas have had a great respect and 
liang for us: but they are in perpetual dread of our taking their 
country, and they think the only way to prevent this is not to allow 
anyone to enter 1t except by invitation, and to insist upon the few thus 
favoured travelling by the difficult route that we traversed. Nepal can 
never be required by us for defensive purposes, and as we get our best 
class of Native soldiers thence, everything should, I think, be done to 
show our confidence in the Nepalese alliance, and convince them that 
we have no ulterior designs on the independence of their kingdom. 

On leaving Nepal we made a short tour in the Punjab, and then 
went to Simla for the season. 

One of the subjects which chiefly occupied the attention of the 
Government at this time was the unfriendly attitude of the Ruler of 
Afghanistan towards us. Abdur Rahman Khan appeared to have 
entirely forgotten that he owed everything to us, and that, but for our 
support and lavish gid in money and munitions of war, he could 
neither have gamed nor held the throne of Kabul. Werefused to Sher 
Ali much that we could have gracefully granted arid that would have 
made him a firm friend, but in our dealings with Abdur Rahman we 
rushed into the other extreme, and showered favours upon him; in 
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fact, we made too much of him, and allowed him to get out of hand. 
The result was that he mistook the patience and forbearance with 
which we bore his fits of temper for weakness, and was encouraged in 
an overweening and altogether unjustifiable idea of his own importance; 
he considered that he ought to be treated as the equal of tho Shah of 
Persia, ang keenly resented not being allowed to communicate direct 
with Her Majesty's Ministers. 

In the hope of being able to ostablish more satisfactory relations 
with the Amir, Lord Lansdowne invited him to come to India, and, on 
His Highness pleading that his country was in too disturbed a con- 
dition to admit of his leaving it, the Vicorov expressed his willingness 
to meet him on the frontier, but Abdur Rahman evaded this arrange- 
ment also under one pretext or amothor. It was at last proposed to 
send me with a Mission as far as Jalulabad, a proposal | gladly 
accepted, for I was sanguine enough to hope that, by personnal explana- 
tion, I should be able to remove the suspicions which the Anur 
evidently entertained as to the motives for our action on the frontier, 
and to convince him that our help in the time of his need must depend 
upon our mutually agreeing mm what manner that help should be 
given, and on arrangements being completed beforehand to enable our 
troops to be rapidly transported to the threatened points. 

Abdur Rahman agreed to receive me in the autumn, and expressed 
pleasure at the prospect of meeting me, but eventually he apparently 
became alarmed at the size of the escort by which the Government 
thought it necessary that J, as Con:mander-in-Chief, should be accom. 
panied; and, as the time approached for the Mission to start, he 
informed Lord Lansdowne that ns health would not permit of his 
undertaking the journey to Jalalabad. 

Thus the opportunity was lost to which I had looked forward as a 
chance for settling many vexed questions, and I am afraid that there 
has been very little improvement in our rclations with Abdur Rahman 
since then, and that we are no nearer the completion of our plans for 
the defence of his kingdom than we were four years ago*—a defence 
which (and this cannot be too strongly impressed upon the Amir) it 
would be impossible for us to aid him to carry through unless Kabul 
and Kandahar are brought into connexion with the railway system of 
India. 

In the autumn, just before we left Simla, our friends bestowed upon 
my wife a farewell gift in the shape of a very beautiful diamond 
bracelet and a sum of money for her fund for ‘ Homes in the Hills, and 
Officers’ Hospitals,’ made doubly acceptable by the kind words with 
which Lord Langdowng, on behalf of the donérs, presented it. Shortly 

* T am not unmindfu) of the visit which Sir Mortimer Durand paid to Kabul 


after I had left India, but on that occasion, I believe, the question of the 
defence of Afghanistan was not discussed. 
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afterwards we bade a regretful adieu to our happy home of so many 
years, and made our way to the Punjab for a final visit. 

We spent a few days at Peshawar, and then went to Rawal Pindi to 
be present at a Camp of Exercise, and see how the works under con- 
struction for the protection of the arsenal were progressing. These 
works had been put in hand in 1890, when, according to,my recom- 
mendation, it had been decided not to fortify Multan. No place in the 
Punjab appeared to my mind to possess the same military value as 
Rawal Pindi, its strategical importance with regard to the right flank 
of the frontier line being hardly inferior to that of Quetta in relation to 
the left flank ; but of late the advisability of completing the works had 
been questioned by my colleagues in Council, greatly to my concern, 
for I felt that it would be unwise to leave the elaboration of the 
defences of such a position until war should be imminent.* 

In January, 1898, a series of farewell entertainments were organized 
for me at Lahore by the people of the Punjab, as touching as they 
were highly appreciated, and intensely gratifying Amongst the 
crowds assembled in the Town Hall to bid me good-bye, I was 
greatly pleased to see, besides the Maharaja of Kashmir, Chiefs and 
men from beyond our frontier, from Kuram, from the confines of 
Baluchistan, even from the wilds of Waziristan; for their presence 
on this occasion I felt to be, not only a proof of their kindly feeling 
towards me personally, and of their approval of the measures for their 
safety and welfare that I had always advocated, but a very distinct sign 
of the much to be desired change that was taking place in the senti- 
ments of the border tribes towards us as a nation 

Four addresses were presented to me, from the Sikh, Hindu, 
Mahomedan, and European communities of the Punjab, respectively, 
which I will venture to give in the Appendix, as I feel sure that the 

* The works were ae after I left India, but not, I was glad to think, 
before the redoubts had been finshed, with the communications thereto. The 
reasons given were that a change of plans was necessary for economy's sake, 
and that the construction of fortafications might induce the Natives to think 
we were doubtful of the continuance of our supremacy. As regarded the 
first, I explained that the total outlay for works and armaments was estimated 
at only £332,274—considerably less than one half the cost of a British lmne- 
of-battle ship; and as to the second, I urged that an argument of this sort 
p per fronaer defences would hardly bear examination ; that the possibility 
of external attack was freely discuised in every newspaper, that Russian 
movements and frontier difficulties were known and commented on in every 
bazaar ; that the construction of fortifications im support of the Ruling Power 
had been an Oriental practice from time immemorial ; that our action in this 
reapect was at least as lilely to instil the idea that we meant tv retain our 
eastern possessions at any‘cost, as to give an impression of weakness ; that 
the progressive re-organization and mobilization of our arm‘ were well known 
to have reference to service beyond the frontier; and that we had extended 
our confidence in this respect to Native Princes by encouraging them to train 
their own troops and fit them to take their place in line with ours, 
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spirit of loyalty which pervades them will be a revelation to many, and 
@ source of satisfaction to all who are interested in the country to 
which we owe so much of our present greatness, and which I conoeive 
to be the brightest jewel in England's crown. 

It was a wonderful and moving scene upon which we looked from 
the platform of the Town Hall on this memorable occasion, made up 
as it was of such different elements, each race and creed easily recog- 
nizable from their different costumes and characteristics, but all united 
by the same kindly desire to do honour to their departing friend, or 
comrade, for there were a great number of old soldiers present. 

At each place that we visited on our way to Calcutta there was the 
same display of kindly regret at our departure; friends assembled to 
see us off at the railway-stations, bands played ‘ Auld lang syne,’ and 
hearty cheers speeded us on our way. 

In February we went to Lucknow for a few days, when the Taluk- 
dars of Oudh gave my wife and me an entertainment on a very 
splendid scale in the Wingfield Park, and presented me with an 
address* and a sword of honour. 

On our return to Calcutta, just before we left for England, the Euro- 
pean community entertained me at a dinner, at which more than two 
hundred were present, presided over by Sir James Mackay, K.C.I.E., 
Chairman of the Calcutta Chamber of Commerce. Suir James was far 
too kind and eulogistic in speaking of my services, but for his appro- 
ciative allusion to my wife I could only feel deeply gratified and 
thankful. After dinner a reception was given to Lady Roberts and 
myself, at which the Viceroy and Lady Lansdowne and all the prin. 
cipal Native and European residents of Calcutta were assembled. An 
addresst was presented to ine on this never-to be-forgotten occasion, 
in which, to my supreme satisfaction, the Native noblemen and gentle- 
men expressed their hearty approval of what had been done during my 
tenure of office as Commander-in-Chief to strengthen the defences of 
the frontier and render the army in India efficient, and declared that 
‘we cheerfully bear our share of the cost, as in possession of these 
protections against aggressions from without we beheve all who dwell 
within the borders of the land will find their best guarantee for peace, 
and in peace the best safeguard they and their children can possess to 
enable them to pass their lives in happiness and prosperity, and escape 
the misery and ruin which follow war and invasion.’ 

We travelled to Bombay wd Jeypurand Jodhpur. At both places we 
were royally entertained by the Rulers of those states, and my staff 
and I were given excellent sport amongst the wild boar, which was 
much enjoyed by all, particularly by my son, who, having joined the 
King’s Royal Rifles at, Rawal Pindi, was atfached to me as A.D.C. 


* Given in the Appendix. + Ibid. 
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during my last six months in India, and had not before had an oppor- 
tunity of tasting the joys of pig-sticking. 

At Jodhpur my friend the Maharaja Sir Pertap Sing gave us a signal 
proof that the ancient valour of the Rajputs had not deteriorated in the 
present day. I had wounded a fine boar, and on his making for some 
rocky ground, where I could hardly have followed him on horseback, I 
shouted to Sir Pertap to get between him and the rocks, apd turn him 
in my direction. The Maharaja promptly responded, but just as he 
came face-to-face with the boar, his horse put his foot into a hole and 
fell; the infuriated animal rushed on the fallen rider, and, before the 
latter could extricate himself, gave him a severe wound in the leg with 
his formidable tushes. On going to his assistance, I found Sir Pertap 
bleeding profusely, but standing erect, facing the boar and holding the 
creature (who was upright on his¢hind-legs) at arms’ length by his 
mouth. The spear without the impetus given by the horse at full speed 
is not a very effective weapon against the tough hide of a boar’s back, 
and on realizing that mine did not make much impression, Pertap Sing, 
letting go his hold of the boar’s mouth, quickly seized his hind -legs, 
and turned him over on his back, crying: ‘ Maro, salib, maro !’ 
(‘ Strike, sir, strike !’) which I instantly did, and killed him. Anyone 
who is able to realize the strength and weight of a wild boar will appre- 
ciate the pluck and presence of mind of Sir Pertap Singin this perform- 
ance. Fortunately, my wife and daughter, who had been following the 
pig-stickers in a hght cart, were close at hand, and we were able to 
drive my friend home at once. The wound was found to be rather a 
bad one, but it did not prevent Sir Pertap from attending some tent- 
pegging and other amusements in the afternoon, though he had to be 
carried to the scene. 

A few months after my return to England the boar’s head arrived, 
set up, and with a silver plate attached to it, on which was an in- 
scription commemorating the adventure, 

At Ahmedabad, where the train stopped while we lunched, I was 
presented with an address by the President and members of the Muni- 
cipality, who, ‘ with loyal devotion to Her Imperial Majesty the Queen 
and Empress of India, to whose glorious reign we sincerely wish a 
continuance of brilliant prosperity,’ expressed their hope that Lady 
Roberts and I would have ‘a happy voyage home and enjoyment of 
perfect health and prosperity in future.’ 

The day before we left Bonfbay for England, the members of the 
Byculla Club gave me & parting dinner. It was with great difficulty I 
could get through my speech in response to the toast of my health on 
that occasion, for, pléased ard grateful as I was at this last mark of 
friendship and approval from my countrymen, I could not help feeling 
inexpressibly sad and deeply depressed at the thought uppermost in my 
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mind, that the time had come to separate myself from India and my 
gallant comrades and friends, British and Native. 

In dwelling on the long list of farewell addresses and entertainments 
with which I was honoured on leaving India, I feel that T may be lay- 
ing myself open to the charge of egotism; but in writing of one’s own 
experiences it is difficult to avoid being egotistical, and distasteful as it 
is to me to ghink that I may be considered so, I would rather that, than 
that those who treated me so kindly and generously should deem me 
unmindful or ungrateful. 

Thus ended forty-one years in India. No one can, I think, wonder 
that I left the country with heartfelt regret. The greater number of 
my most valued friendships had been formed there, from almost every- 
one with whom I had been associated, whether European or Native, 
civihan or soldier, I had experienc unfailing kindness, sympathy, and 
support ; and to the discipline, bravery, and devotion to duty of the 
Army in India, in peace and war, I felt that I owed whatever success it 
was my good fortune to achieve. 
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Tur 9th Native Infantry, to which Captain Donald Stewart belonged, was 
divided between Aligarh, Mainpun, Bulandshahr, and Etawa, Stewart being 
with the Head-Quarters of the regiment at Aligarh. 

The news from Meerut and Delhi had caused a certam amount of alarm 
amongst the residents at Aligarh, and arrangements had been made for 
sending away the ladies and children, but, owing to the confidence placed in 
the men of the 9th, none of them had left the station. ee what might 
in other regiments, the officers were certain that the 9th could never be faith- 
less to their salt! The Native officers and men were profuse in their expres- 
sions of loyalty, and as a proof of their sincerity they arrested and disarmed 
several rebel sepoys, who weie making for their homes in Oudh and the 
adjoinmg distnicts, Asa further proof, they gave up the regimental pandit 
for endeavouring to persuade them to mutimy. He was tried by a Court- 
Martial com of ropa and Native officers, found guilty, and sentenced 
to be han The sentence was carned out that same afternoon. It was 
intended that the regiment should witness the execution, but 1t did not reach 
the gaol in time, es men were therefore marched back to their lines, and 
Stewart, in his capacity of Interpreter, was ordered to explain to them the 

urpose for which they had been paraded. While he was speaking a man of 
own company shouted out something. Stewart did not hear the words, 
and no one would repeat them. The parade was then dismissed, when the 
same man, tearing off his uniform, called upon his comrades not to serve a 
Government which had hanged a Brahmin. A general uproar ensued. The 
Commanding Officer ordered the few Sikhs in the regiment to seize the mng- 
leader ; they did so, but not bemg supported by the rest ca released him. 
The Subadar Major was then told to arrest the mutimee, but he took no 
notice whatever of the order. This Native officer had been upwards of forty 
years in the regiment and was entitled to his full pension. He had been a 
member of the Court-Martial which tmed the pandit, and, though a 
Brahmin himeelf, had given his vote in favour of the pnsoner being ha: ; 
moreover he was a personal friend of all the officers. Stewart, who had 
for many years Adjutant, knew him intimately, and believed implicitly in ns 
loyalty. The man had constantly discussed the situation with Stewart and 
others, and had been méinly ins‘ramental in disarming the sepoys who had 
passed through Aligarh ; and yet when the hour pf trial came he failed as 
me as the last-jomed recruit. 
The British officers went amongst their men and tried to keep order, but 
the excitement rapidly spread ; some of the young soldiers began to load, and 
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the seat oe vi officers Lr it was mer for ire to stone a 
sepoys then plunde e treasury, broke open the gaol doors, released the 
a and marched in a body towards Delbi.* 

Stewart, being thus left without a regiment, attached himeclf to the 
magistrate of the district, and took command of a amall body of volunteers 
sent from by the Licutenant-Governor of the North-West Provinces, to 
aid the civil authorities in restoring order. Not caring for thia work, and 
thinking he might be more usefully employed, Stewart made up his mind to 
find his w&y to Delhi , his idea was to try and get there rid Mocrut, but before 
deciding on the route, he went to Agra, where he had been invited by the 
Lieutenant-Governor. At the interview, Mr. Colvin advised Stewart to 
travel md Muttra, as the safer of the two routes, and told him that 
despatches had been received from the Government in Calcutta for the 
Commander-in-Chief, then understood to be with the army before Delhi. At 
the same time the Lieutenant-Governor impressed upon Stewart that he was 
not giving him any order to go, and that if he undertook to carry the 
despatches it must be a voluntary @t on his part, entailing no responsibility 
on the Government of the North-West Provinces, 

Stewart accepted the duty, and took his leave of Mr. Colvin as the sun was 
setting on the 18th June, delighted at the chance of being able to join the 
army before Delhi. He reached Muttra, thirty-five moles distant, without 
mishap. The stieets of this city were crowded with men, all carrying arms 
of some sort, they showed no signs of hostihty, however, and even pointed 
out to Stewart the house of which he was in search, The owner of this 
house, to whose care he had been commended by the Agra authorities, was a 
Brahmin holding an official position m the town, This Native gentleman 
behaved with civility, but did not attempt to conceal his embarrassment at 
the presence of a British officer, or his relief when Stewart announced his 
intention of resuming his journey an hour or so before daybreak, 

The Brahmin provided him with two sowars belonging to the Raja of 
Bhartpur with orders to accompany him as far as Kosi. They were cut- 
throat-looking individuals, and Btevart felt rather inclined to dispense with 
their services, but, thinking it unwise to show any signs of distrust, he 
Br them with the best giace he could. 

After riding fifteen or sixteen mules, Stewart’s horse fell from exhaustion, 
on which his so-called escort laughed uproanously, and galloped off, leaving 
our poor traveller to his own devices. 

Believing the horse could not recover, Stewart took off the saddle and 
bridle and trainped to the nearest villaye, where he hoped to be able to buy 
or hne an animal of some kind on which to continue his journey No one, 
howeve1, would help him, and he was forced to seize a donkey which he found 
grazing ina field hard by. About sunset he reached Kost, thirty-seven miles 
fiom Muttra. The éehsiddart} received him courteously, and gave him some 
bread and milk, but would not hear of his staying for the night. He told 
him that his appearance in the town was causing considerable excitement, and 
that he could not be responsible for his safety. Stewart was much exhausted 
after his hot ride, but as the tehs:ldar sgood firm there was nothing for him to 
do but to continue his journey, and he consented to start if he were provided 
with a horse. The tehsiddar promptly offered his own pony, and as soon as it 
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* While the regiment was 1n the act “b mutinysng one of the nL left the 
parade-ground, and running round to all the citilians’ houses, told the oceu- 
nts what had‘happerfed, and warned then: to make their escape He asked 
or no reward, and was never seen again. 
t+ Native magistrate. ‘ 
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was dark Stewart set out for the Jaipurcamp. His progress during the night 
waa slow, and it was not until eight o’clook the next morning that he ed 
his destination, where he was hospitably received ty the Political Agent, 
Major Eden, who introduced him to the Maharaja's Wazir. This official at 
first promised to give Stewart a small escort as far as Delhi, but on various 
pretexts he put him off from day to day. At the end of a week Stewart saw 
that the Wazir either could not or would not give him an escort, and thinking 
it useless to delay any longer, he made up his mind to start without one. 

There were seve ee in the camp, and one of them, Mr. Ford, 
collector and magistrate of Gurgaon, offered to join Stewart in his venture. 

Stewart and his companion left the Jaipur camp on the afternoon of the 
27th June, and reached Palwal soon after york ord sent for the kotwal,* 
who was one of his own district officials, and asked him for food. This was 
produced, but the kofwal besought the sahibs to move on without delay, 
tellmg them that their lives were in imminent danger, as there was a rebel 
regiment in the town, and he was quite unable to protect them. So they 
continued their journey, and, escaping frem one or two threatened attacks by 
robbers, reached Badshahpur in he morning, Here they rested during the 
ae the day, being kindly treated by the villagers, who were mostly 

indus. 

The travellers were now not far from Delhi, but could hardly proceed 
further without a guide, and the people of Badshahpur declined to provide 
one. They pleaded that they were men of pa and could not possibly 
leave their village in such evil times. Suddenly a man from the crowd 
offered his services. His appearance was against him, and the villagers 
declared that he was a notorious cattle-hfter, who was strongly suspected of 
having set fire to the collector’s (Mr. Ford’s) office at Gurgaon, in order that 
the evidences of his offences might be destroyed. Not a pleasant compagnon 
de voyage, but there was nothing for it but to accept his offer. 

As soon as 1t was dark a start was made, and at daybreak on the 29th the 
minarets of Delhi rose out of the morning mist, while an occasional shell 
might be seen bursting near the city. 

n reaching the Hansi road, the guide, by name Jumna Das, who, in spite 
of appearances, had proved true to his word, stopped and said he could go no 
further. He would not take any reward that it was then m the power of 
Stewart or Ford to offer him, but he expressed a hope that, when the country 
became settled, the slight service he had performed would not be forgotten. 
They gratefully assured him on this point, and thanked him cordially, giving 
him at the same time a letter testifying to his valuable service. Stewart then 
went to the nearest village, and for a small reward found a man who under- 
took to conduct them safely to one of our piquets. 

One curious circumstance remarked by Stow art throughout the ride was 
that the peasants and villagers, though not generally hostile to him, had 
evidently made up their minds that the British ray was at an end, and were 
busily engaged in rendering their villages defensible, to meet the troubles and 
disturbances which they considered would surely follow on the resumption of 
Native rule. 

It is difficult to over-estimate the pluck and enterprise displayed by Stewart 
during this most adventurous ride. It was a marvel that he ever reached 
Delhi. His coming there turned out to be the best thing that ever happened 
to him, for the qualities which prompted him to undertake and carried him 
ee his dangerous journey, marked him as a man worthy of advancement 
and likely to do well. : . 


* City magistrate. 
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APPENDIX II. 
(These two memoranda are referred to in the note on page 196.) 


Memorandum by Lieutenant MeLeot Innes. 


‘1. Sir H. Lawrence joined at Lucknow about the ond of March, 1857, 
succeeding Mr. Coverley Jackson in the Chief Commussionership. 

*2. On hig arrival he found himself in the midst of troubles, of which the 
most important were these : 

I. A genera] agitation of the empire, from the discontent of the saldiery. 
IL. gp ion European force at Oudh, with all the military arrangements 
efective 

III. Grievous discontent among several class sof the population of Oudh, 

viz., the nobility of Lucknow and the 1..1embers and retainers of the 
Royal Famnly, the official classes, the old soldiery, and the entire 
country population, noble ayd peasant alike. 

*3. This third was due to disobedience of, or departure from, the inatrue- 
tions laid down by Government at the annexation, as very clearly shown in 
Lord Stanley's letter of October 18, 1458. The promsed pensions had either 
been entirely withheld or very sparingly doled out; the old officials wero 
entirely without i fat , three-quarters of the army the same; while 
the country Barons , by forced interpretation of rules, been Gees of 
the mass of their estates, which had been parcelled out among their followers, 
who, for clannish reasons, were more indignant at the is Nera and loss of 
power and place of their Chiefs than they were glad for theu own individual 
acquisitions. 

4. The weakness of the European force could not be helped, it was 
deemed politic to show the country that the annexation did not require force, 

‘5. But the mefficiency of the military arrangements arose from mere 
want of skill, and was serious, under the threatening aspect of the political 
horizon. 

‘6. The discontent of the province, and the conung general storm, had 
already found vent in the brigandage of Fuzl Ali, and the seditions of the 
Fyzabad Moulvie. 

*7, And with all these Sir H. Lawrence had to grapple immediately on his 
arrival. 

‘§. But I may safely say that ten days saw the mags of them disappear. 
The Fyzabad Moulvie been seized and imprisoned = Fuzl Ali bad been 
surrounded and slam. The promised pensions had been paid, by Sir H. 
Lawrence’s peremptory orders, to the members and retainers of the Royal 
Family. A recognition had been published of the fair nghts of the old Oudh 
officials to employment im preference to 1ummgrants fiom our old provinces, 
and instructions Bad been issued for giving it effect. The disbanded soldiers 
of the Royal Army of Oudh were promised preference in enlistment in the 
local corps and the police, and a reorganization and increase to the latter, 
which were almost immediately sanctioned, gave instant opportunities for the 
fulfilment of the first instalment of these promises. While last, but not least, 
durbars were held, in which Sir oy Lawrences was able to proclaim his 
views and policy, by which the landholders should be reinstated in the 

ions which they held at the annexation, the bass on which the 
instructions had been originally issued, whfth h n hitherto practically 
ignored, but to whjch he oie himself to give effect. 

‘9, To strengthen his military tion, he placed Artillery with the 
European Infantry; he distnbuted his I lar Cavalry; he examined 
the city, decided on taking possession of the Muchee Bawn arr amine 
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it as a fort ; and summoned in Oolonel Fisher and Captain George Hardinge ; 
and with them, ca Handscombe and Major Anderson, consulted and 
arranged for future plans against the storms which he saw to be im a 

10. Much of this, and hi policy for remaining in Oudh, and the conduct 
of the defence of Lucknow, I know from recollections of what he occasionally 
let drop to me in his confidential conversations while inspecting the Muchee 
Bawn. He told me that nearly the whole army would go; that he did not 
think the Sikhs would go ; that in every regiment there were mey that, with 

roper management, would remain entirely on our side, and that, therefore, 
te meant to segregate from the rest of the troops the Sikhs and selected men, 
and to do his best to keep them faithful allies when the rest should go, that, 
rf Cawnpore should hold out, we would not be attacked , but that if 1t should 
fall, we would be mvested, and more or less closely besieged ; that no troops 
could come to our relief before the middle of August; that the besieging 
forces would, he thought, be confined to the sepors, for the people of the 
country had always liked our European officers, whom they had frequently 
had to bless for the safety of their lives and the honour of their families ; and 
the whole Hindu population had a lively recollection of our friendly line of 
conduct in the late quarrel with the Mussulmans regarding the Hunnooman 
Gurhee, that to hold out where we were was necessary, for the slightest 
appearance of yielding, or of not showing a bold front, would result in 
annihilation; that to hold out we must get provisions; that to get pro- 
visions and prepare for an efficient defence we must keep open our communica- 
tion with the country, and keep the city quiet; that to the former end the 
retention of the cantonment was necessary, and of the Muchee Bawn to the 
latter, while the site of the permanent defences, m case of the need of concen- 
tration, should be the Residency. 

‘11, All this I know, as before said, from Sir Henry Lawrence's own 
casual and hurried remarks to me. Whether they are officially recorded 
anywhere I do not know, but they must have been written 1n letters to 
various persons, and repeated to others of his subordinates at Lucknow. I 
mention these matters thus early, as although the facts on which they bear 
did not immediately occur, still, Sir Henry Lawrence had prescience of them, 
and had decided on his line of policy. 

‘12. I understand, further, but not on authentic grounds, that Sir Henry 
wrote at a very early stage to Sir H Wheeler, urging him to construct 
entrenchments at the m e at Cawnpore, and to ensure his command 
of the boats, whatever might er Ae ; that he wrote early to the Government, 
entreating them to divert one of the European regiments in the course of relief, 
and divide it between Cawnpore and habad ; and that subsequently he 
urged on Government to employ the troops of the Persian expedition m 
Bengal, and to stop the Chinese force for the same end, and to subsidize 
some of the Nepal troops for the protection of our older provinces east of 
Oudh 

‘13. To revert to the narrative, the measures already mentioned so entirely 
pacified the province, that, mn spite of the previous discontent, the previous 
troubles, the proverbial turbulence of 1ts inhabitants, and the meoreasing 
agitation throughout the empire, there was no difficulty experienced in 
collecting the revenue by the close of Apml. And the subsequent dis- 
turbances were, as will be shown, — due to the soldiery, and, till 
long after Sw Henry's \leath, participated mm only by them, (e the city 
riifiais, and by a few of fhe Mussulman families ef the country population. 
The mass of the city people and the entire Hindu population held oof, and 
would have nothing to say to the outbreak ; and, with one single exception, 
every Talookdar, to whom the chance offered itself, aided, more or less 
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actively, in the protection of er age fagitives. This phase in the 
character of the disturbances 1n Ondh 1s not generally known; but it ia 
nevertheless true, and is due veel args and solely, under Divine Provi- 
dence, to the benignant personal character and the popular policy of Sir 
Henry Lawrence. 

‘14. The Ist of May saw our disturbances commence with the mutiny 
of the 7th Oudh Irregular Infantry. This, its suppression, and the durbar 
in which he distributed rewards and dehvered a speech on the aspect of 
affairs, hav® been tully described elsewhere, and need not be repeated by me. 

‘15. The du bar was held on the twelfth. Iam not aware whether he had 
any mtelligence at that time of the Meerut outbreak. The telegrams, when 
they did arrive, were vague; but he indulntably kept on hia guard mme- 
diately on receiving them = The Cavalry were pryueted between the canton. 
ments and the Residency, and the Infantry and Artillery were kept prepared 
for movement, His plans were evidently already deaed , but they were to 
be effected simultaneously and not successively, and the movements of the 
Europeans were somewhat dependeftt on the arrangements of the Quarter: 
master-General’s Department. It was not until the wateenth that the tents 
required for the 32nd were ready , and the morning of the 17th May saw an 
entirely new and effective disposition of the troops, Half the Buropeans 
were at the Residency, commanding the Iron Bridge , hall, with the Artillery, 
were at the south | ot the cantonments , the bridge of boats was moved and 
under control, while the Muchee Bawn, not yet sufficiently cleansed trom. its 
old conglometation of filth, was garnsoned by a selected body of Native 
troops The whole of these dispositions could not have heen effected at an 
earlier date, and Sir Henry would not do them yaecemeal or miccessively, 
Simultaneous, they were effective, and tended to paralyze any seditious plots 
that may have been hatching Successive and precemeal, they would have 
incited the sepoys to mutiny and the turbulent to insurrection ' 


Menoranduin, 18th May, inserted in Sir Henry's own hand in his ledger book. 


‘Time 1s everything just now, Time, firmness, promptness, conciliation, 
and prudence , every othcer, cach individual European, high and low, may at 
this crisis prove most useful, or even dangerous — A firm and cheerful aspect 
must be maintained—there must be no bustle, no appearance of alarm, still 
less of panic, but, at the same time, there must be the utmost watchfulness 
and promptness , everywhere the first germ of insunection must be put down 
instantly Ten men may in an hour quell a row which, atter a day'n delay, 
may take weeks to put down =I wish this pont to be well understood In 
preserving internal tranquillity, the Chiefs and people of substance may be 
most usefully employed at this junctuie many of them have as much to 
lose as we have. Their property, at least, is at stake. Many of them have 
armed ietaimers—some few ate good shots and have double-barrelled guns. 
For instance [name ilegmble), can hit a bottle at 100 yards He ws with the 
ordinary soldiers. I want a dozen such men, Furopean or Native, to arm 
their own people and to make thannags of their own houses, or some near 
position, and preserve tranquillity within @ circuit around them.’ 
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APPENDIX III. 
(Referred to at p. 351.) 
THE column was composed as follows : Men. Guns. 
F Battery, A Brigade, R.H.A., commanded by Colonel W. 
Sterl 435 6 


One squadron 10th Hussars, commanded by Major Bulkeley 102 
G Battery, ard Brigade, R.A., commanded by Major Sydney 
83 3 


Parry . ; ss 
2nd Battalion 8th Foot, commanded by Colonel Barry Drew 620 
wae 72nd Highlanders, commanded by Lieutenant-Colonel 


Brownlow 405 
Total British treops 1,345 9 
ee a a Cavalry, conmanded by Colonel Hugh Gough, ; 
Me Ge ii 33 
No. 1 Mountain Battery, commanded by Captam Kelso . 136 4 
7th Company Bengal Sappers and Miners 113 
2nd (Punjab Frontier Force) Infantry, commanded by Lieu- 
tenant-Colonel Tyndall ‘ 647 
5th (Punjab Frontier Force) Infantry, commanded by Major 
cQueen sess py 502 
5th (Punjab Frontier Force) Gurkhas, commanded by Major 
oper ; 438 
21st Punjab Infantry, commanded by Major Collis 496 
23rd Pioneers, commanded by Colonel Curne 650 
29th Punjab Infantry, commanded by Colonel J. J. Gordon 671 
Total Natives . 8,990 4 
Grand total is 5,885 18 


Lieutenant-Colonel Alexander Lindsay commanded the Artillery, Cvlonel 
fineas Perkins was Commanding Royal neer. Colonel Hugh Gough com- 
manded the Cavalry, Brigadier-Generals Cobbe (17th Foot) and Thelwall (21st 
Punjab Infantry) the two Infantry brigades. Major W. Galbraith (85th Foot) 
was Assistant-Adjutant-General ; Major H. Collett, Assistant, and Captains 
‘Dick’ Kennedy and F. Carr, Deputy-Assistant-Quartermasters-General. 
Captains G. de C. Morton and A. Scott, V.C., Brigade-Majors. Captam A. 

cock, Chief Commissariat officer; Captain J. Colquhoun, R.A., Com- 
missary of Ordnance; Major reser’ ptain Goad, and Lieutenant F. 
Maisey, Transport officers ; i oor A. Wynne (51st Foot), Superintendent of 
Field Telegraphs ; Captain R. Woodthorpe, R.E., Superintendent of sage 0 
Po cue nace F. Allen, Principal Medical officer; Rev. J. W. 
Adams, Chaplain, 
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APPENDIX IV. 
(Referred to at p. 391.) 


Translation of a letter from MAson-(VRNERAL SUR Freperick Ropers 
to Hes Highness 1He Amik or KABUL. 


ALIKHEL, 18¢h September, 1879. 


(Arrer the usual complunents.) Your Highness’s letter of the 28th Ramazan, 
with the enclosures from Herat and Turkestan, reached me last night. I havo 
acquainted myself with the contents. I am glad to find your Highness is in 
good health, but sorry to hear of the unfortunate disturbances in your High- 
ness's dominions. Your Highness's letter, m omginal, has been sent with 
enclosures to His Excellency the Viceroy. I have already informed your 
Highness of the wishes of His Excellency the Viceroy, and the reasons for 
the movements of the British troos%, and I have requested your Highness to 
send a confidential representative to my camp. I am awaiting a reply to that 
letter, and the ainval of your Highness’s confidential representative. 

In the meantime I have sent a Proclamation to the tribes, and letters to 
some of the Logar maliks, your Higliness’s subjects, to assure those not con- 
cerned in the hateful massacre, and asking them for assistance in catriage and 
supphes on payment. As it appears to me proper I should mform your High- 
ness of what I have done, I enclose comes of the Proclamation to the tri 
and of my letter to the Logar madcks, and hope that your Highness may alao 
issue necessary orders for the furtherance of our plans. Rest assured of the 
support of the Government of India. 


APPENDIX V. 
(Referred to at p 391.) 


Notes of an interview between GENERAL Stk FREDERICK Roperrs and the 
Amir’s AGENTS, Mvsrarri Hasipv,.taA KHAN and Wazin SHAH 
MAHOMED KHAN. Dated ALIKHEL, 23rd September, 1879, 


AFTER compliments, General Roberts intimated to the Agents that at their 
desire he had granted them a second interview. He now requested them to 
be good enough to speak fieely all that they wished him to know. 

he Mvsrarri then spoke in the following sense: The mterests of England 
and Afghamstan are the same, and the Annr and his officials are deeply 
gneved at the late occurrences in Kabul. Moreover, the Amir is anxious to 
do whatever the British Government wishes, and most desirous that the 
dignity of the British Government should be maintained by any means which 
may seem proper to the Viceroy. rh His Highness cannot conceal from 
himself that the mutinous troops and his people in general, ryots as well as 
soldiers, are in fear of an indiscriminate revenge, which will fall alike upon 
innocent and guilty. He hopes, theréfore, that measures will be taken to 
guard t the possibility of a general rising gonsequent on fear. 

The Mustaufi was here reminded of thé tenor of General Roberts's Proclama- 
tion on 15th SeptemBer. He answered that the people were too ignorant 
to be acted upon by a Proclamation, and then went on as follows: 

Of course, it is possible that no such combination may take place. The 
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Afghans are selfish, and divided against themselves. Still, lest he should be 
blamed if it should occur, the Amir thinks it mght to express his opinion, 
and give the British Government all the information im his power. the 
whole, his advice, as an earnest friend, is that the advance of a British force 
on Kabul should be delayed for a short time (‘Panjroz’). In the interval 
he will endeavour to disarm the Regular troops, raise new levies, and, by the 
aid of the latter, punish all concerned in the late abommmable outrage. His 
idea is to get rid ot Sher Ali’s soldiery—always a source of danger—and keep 
only 15,000 men for the future. It would be very desirable t& delay the 
advance until he could establish his power. The Amur does not mean to 
imply that any Afghan army, were it 50,000 strong, could resist the British. 
The mutimous troops have neither organization nor leaders. But the mutinous 
troops are of all tribes , and if the British army destroys them, as it would 
undoubtedly do in case of resistance, the whole country may combine agaist 
the British and the Amir. It 1s for this reason that he advises delay, and 
that the punishment of the guilty be left to him. The Viceroy may rest 
assured that he will show no mercy. He®will make an example which will be 
conspicuous in the eyes of the world as the sun at noonday. Already everyone 
in Kabul regards the Amur as an infidel, because of the way in which he and 
his have thrown in their lot with the British Government. 

Notwithstanding all that has been said, however, things might go right if 
the mutinous troops would keep together and attempt a stand. But the Amir 
fears they will not do so. They are more likely to scatter here and there, and 
raise the country. In that case there will be constant attacks on the com- 
munications of the force, and the gathermg of supphes will be difficult. 
They would come chiefly from the direction of Ghazm, partly also from Logar. 
If the tribes rise 1t would be hard to collect them. Only one month remains 
before the setting 1n of winter. Of course, it 18 impossible to say what may 
happen. There may be no opposition, and the Amur 18 in any case ready to 
do what the British Government desires. But he feels it 1s his duty to 
express his strong opinion that the present season 1s unsuited for a forward 
movement. 

GENERAL Roperts replied that on behalf of the Viceroy he thanked the Amir 
for his kind advice, which he was confident was the advice of a fmend He 
said the matter was ao kre and required careful consideration, and asked 
whether the Agents had anything more to bring forward. 

The Musravri then spoke as follows. The Amur’s advice to delay the 
advance 1s that of a sincere friend, and it 1s the best he can give. But if the 
British Army 1s to march on Kabul, there 1s one thing more which I am 
desired to say : let 1t march in such strength as to crush all hopes of mischief, 
and put down all rebellion throughout the country. You cannot wait for 
reinforcements. If you come, you must come in full strength—in sufficient 
strength to put down all opposition. There may be no opposition, but you 
cannot count on this. 

GENERAL Ropers replied: The Amur’s advice is of great umportance, and 
must be carefully considered. When His Highness first wrote, announcing 
the outbreak at Kabul and rh aia the first desire of the Viceroy was 
to send British forces without delay. I was ordered to Kuram at once to lead 
the force here. Simultaneously the Kandahar force was ordered by telegram 
to return to Kandahar, which 1t was then leaving, and to advance towards 
Kelat-i-Ghilzai, and instruztions were issued to collect a third force at 
Peshawar ; all this was to Lelp the Amir. The Viceroy from the first con- 
templated the possibility of such a general rising as the Amii‘ now fears, and 
the several armies were, therefore, by His Excellency’s order, made up to such 
strength that all Afghanistan combined could not stand against them for a 
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moment. The Kandahar troops were ready in a very short time, and are now 
st he Kandshar, on the to Kabul © The Peshawar force was rapid] 
collected and pushed on ; and the Amir may rest assured that the Britis 
army 1s advancing in ample i I will think over the Amur's advice, 
nevertheless, for it is important. But His Highness must remember that the 
late occurrences at Kabul do not affect only the English officers and the fifty 
or sixty men who were treacherously killed—the honour of the Engli 
Government is concerned , and so long as the bodies of these officers and men 
remain unbutied or uncared for in Kabul, I do not believe the English people 
will ever be satisfied. They will require the advance of a British force, and 
the adequate punishment of the crime. Still, the Amur’s advice, which I am 
convinced is that of a fmend, must be carefully considered, and I will think 
over it and give an answer later. 

The Musravri then said: We quite understand what has been sad 
about the strength of the British army. Doubtless it 1s sufficient, and all 
Afghanistan could not stand agaist it. But the Amur asked us to mention, 
what I have hitherto forgotten, that Shere are m Turkestan 24 regiments of 
Infantry, 6 of Cavalry, and 56 guns. These troops were the first to show a 
disaffected spirit at Mazar-1-Shanf; and putting aside external enemies, there 
are Abdur Rahman and the sons of Azim Khan waiting their chance. Herat 
again 18 doubtful ; when the tioops there hear what has occurred at Kabul, 
there 1s no saymg what they may do. If Abdur Rahman ingratiates himself 
with these people, Herat and Turkestan will be permanently severed from the 
Afghan dominions This 1s another reason why the advance of the British 
force should be delayed, in order that the Amir may have time to gain over 
the Herat and Turkestan troops. 

GENERAL Roperts replied: All these reasons will have full consideration. 
The Viceroy’s first order was to push on at once to help the Amir; but I am 
sure His Highness’s advice 18 ay and that in any case he will do his 
utmost to co-operate with the British Government. Therefore every con- 
sideration will be given to what His Highness has desired you to say. 

The Mustavri. The Viceroy may be sure the Amir will do what he pleases. 

The Wazirn: When the Amur learnt from General Roberts’s letter that the 
Viceroy had given General Roberts power to deal with the whole matter, he 
was very pleased, knowing General Roberts’s character as a soldier and his 
kindness of heart 

GENERAL Rogerts replied that he would carefully consider the proposals 
brought forward, and give an answer later on. Meanwhile, he must request 
the Agents to stay a day or two in camp until he should have thoroughly 
weighed the Amur’s advice, which was of the utmost importance to hoth the 
Bntish and Afghan Governments. 

The interview then came to an end. 

Signed) H. M. DURAND, 
Political Secretary to General Roberts, K C.B., V.C., 
Commanding Kabul Field Force. 





* The Agents here seemed surprised and anxious.—H. M. D. 
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From LIEUTENANT-GENERAL Sir ¥. Roperts, K.C.B., V.C., Commanding 
Kabul Field Force, to A. C. Laut, Esq., C.B., Secretary to the Govern- 
ment of India, Foreign Department. e 

KABUL, 22nd November, 1879. 


1. I nAvE the honour to submit a brief account of an interview which 
took place between the Amir Yakub Khan and myself on the 22nd October. 
The interview was a private and informal one; but recent events have lent 
some interest to what passed on the occasion, and I have, therefore, thought 
it desirable that a report should be prepared for the information of the 
Governor-General in Council. 

2. After some conversation upon matters of no special importance, the Amir 
introduced his father’s name, and thus gave me the opportunity I had often 
wished to have of 1 him on to speak naturally and unconstrainedly 
about Sher Ali Khan’s fee and policy during the last ten years. I was 
most careful to avoid any expression of my own views upon the subject in 
order that I might, if possible, obtam from the Amur s perfectly spontaneous 
and truthful account of the circumstances which led, in his opinion, to Sher 
Alr’s estrangement from ourselves and rapprochement to Russia. In this I 
think I succeeded. Yakub Khan spoke readily and freely of all that had 
passed, and needed no question or suggestion from me to declare his conviction 
regarding the cause of his father’s unfriendly attitude towards us during the 
past few years. 

3. The substance of the Amir’s statement was as follows : 

‘In 1869 my father was fully prepared to throw in his lot with you. He 
had suffered many reverses before making himself secure on the throne of 
Afghanistan ; and he had come to the conclusion that his best chance of hold- 
ng what he had won lay in an alliance with the British Government. He 
did not receive from Lord Mayo as large a supply of arms and ammunition as 
he had hoped, but, nevertheless, he returned to Kabul fairly satisfied, and so 
he remamed until the visit of Saryad Nur Muhammud to India in 1873. 
This visit brought matters to a head. The diaries received from Saiyad Nur 
Mahomed during his stay in India, and the report which he brought back on 
his return, convinced my father that he could no longer hope to obtain from 
the British Government all the aid that he wanted ; and from that time he 
began to turn his attention to the thoughts of a Russian alliance. You know 
how this ended. 

‘When my father received from the Government of India the letter inform- 
ing him that a British Mission was about to esi to Kabul, he read it out 
in durbar. The members of the Russian Embassy were present. After the 
reading was finished, Colonel Stolietoff rose, saluted the and asked per- 
mission to leave Kabul. If pernfitted, he would, he said, travel without 
delay to Tashkent, and report the state of affairs to General Kauffmann, who 
would inform the Czar, and thus bring pressure to bear on England. He 
promised to return in six weeks or two months, and urged the Amir to do 
Net bree hae powef meanwhile to prevent the British Mission from 
Teac. . ( 

: Colonel Stolietoff never returned to Kabul. He lost no time in reaching 
Tashkent, where he remained for a few weeks, and he then started for Russia. 

‘The Afghan official, Mirza Mahomed Hassan Khan, generally known as 
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the ‘‘ Dabir-ul-Mulk,” who had travelled with Colonel Stolietoff from the 
Oxus to Kabul, accompanied him on his return journey to Tashkent. Here 
the Mirza was detained under pretence that orders would shortly be received 
from the ry Bake until the news of my father’s flight from Kabul reached 
General Kauffmann. He was then permitted to leave. Two Aides-de-Camp 
were sent with him, one a European, the other a Native of Bokhara. 

‘My father was strongly urged by General Kauffmann not to leave Kabul. 
At the same time the members of the Embassy were ordered to return to 
Tashkent, te Doctor being permitted to remain with my father if his services 
were required. 

‘Throughout, the Russian Embassy was treated with great honour,’ and at 
all stations between Mazar-i-Shanff and Kabul, orders were given for the 
troops to turn out, and for a salute to be fired on their arrival and departure.’ 

4. I cannot, of course, vouch for the exact words used by Yakub Khan, but 
I am confident that the foregoing paragraph, which is written from notes 
taken at the time, contains a substantially accurate record of the conversation. 

5. It would be superfluous for me t advance any proof of the fact that for 
one reason or another, Sher Ali did during tho latter part of his reign fall 
away from us and incline towards an alliance with Russia. But I think the 
closeness of the connection between Russia and Kabul, and the extent of the 
Amu’s hostility towards ourselves, has not hitherto been fully recognized. 
Yakub Khan’s statements throw some light upon this question, and they are 
confirmed by various circumstances eid have lately come to my knowledge. 
The prevalence of Russian coun and wares in Kabul, and the extensive military 
preparations made by Sher Ali of late years, appear to me to afford an in- 
structive comment upon Yakub Khan’s assertions. Our recent rupture with 
Sher Ali has, im fact, been the means of unmasking and checking a very 
serious conspiracy against the peace and security of our Indian Empire. 

6. The magnitude of Sher Ali's military preparations 1s, in my opinion, a 
fact of peculiar significance. 1 have already touched upon this point in a 
former letter, but I shall perhaps be excused for noticing 1t again. fore the 
outbreak of hostilities last year the Amur had raised and ue with arms 
of eames 68 regiments of Infantry and 16 of Cavalry. The Afghan 
Artillery amounted to nearly 300 guns. Numbers of skilled artizans were 
constantly employed in the manufacture of mfled cannon and breach-loadi 
small arms. More than a million pounds of powder, and I believe severa, 
million rounds of home-made Snider ammunition, were in the Bala Hissar at 
the time of the late explosion. Swords, helmets, uniforms, and other articles 
of military equipment were stored in proportionate quantities. Finally, Sher 
Ali had expended upon the construction of the Sherpur cantonments an 
astonishing amount of labour and money. The extent and cost of this work 
may be judged of from the fact that the whole of the troops under my com- 
mand will find cover during the winter within the cantonment, and the bulk 
of them in the main line of rampart itself, which extends to a length of nearly 
two miles nue the southern 2a western are i the oe oar oni 
Ali’s original design was apparently to carry the wall entirely round the hills, 
a distance of early five Title and the cfoundations were already laid for a 
considerable portion of this length. All these military | abe were 
quite unnec except as a provision for, contemplated hostilities with our- 
selves, and it ie aiffion t to understand how their entire cost could have been 
met from the a rang treasury, the gross yevenue af the cduntry amounting 
only to about eighty lakhs of rupees per annum. 

7. I have referred to the prevalence of Russian coin and wares in Kabul as 
evidence of the abe Setar apy ct between Russia and Afghanistan. I am 
unable to find proof that the Czar’s coin was introduced in any other way 
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than by the usual channels of trade. It is hg possible that the bulk of it, 
if not the whole, came in gradually by this means, the accumulation of 
foreign gold in particular being considerable in this country, where little gold 
is coed. Nevertheless, it seems to me @ curious fact that the amount of 
Russian money in circulation should be so large. No less than 13,000 gold 
pieces were found among the Amur’s treasure alone ; similar coins are exceed- 
ingly common in the city bazaar; and great numbers of them are known to 
be in possession of the Sirdars. Of course English goods of all kinds are 

lentiful here—that is inevitable, particularly with a considersble body of 

indu merchants settled m the city, but Russian goods also abound. Glass, 
crockery, silks, tea, and many other things which would seem to be far more 
easily procurable from India than from Russian territory, are to be found in 
great quantities. A habit, too, seems to have been gro up among the 
Sirdars and others of wearing uniforms of Russian cut, Russian buttons, 
Russian boots, and the like. Russian goods and Russian ways seem, in fact, 
to have become the fashion in Afghanistan. 


APPENDIX VII. 
(Referred to at p. 421.) 


Translations of letters from GHNERAL-ADJUTANT VON KAUFFMANN, Governor- 
General of Turkestan, to the address of the AMIR OF AFGHANISTAN, 
recewed on 10th Shaban, 1295, through GENERAL STOLIETOFF, 9th 
August, 1878. 


Br it known to you that in these days the relations between the British 
Government and ours with regard to your kingdom require deep consideration 
As I am unable to communicate my opmion verbally to you, I have deputed 
my agent, Major-General Stoletoff. 1s gentleman is a near friend of mine, 
and performed excellent services in the Russo-Turkish war, by which he 
earned favour of the Emperor. The Emperor has always had a regard for 
him. He will inform you of all that 1s hidden im my mind. I hope you will 
pay great attention to what he says, and believe him as you would myself, 
and, after due consideration, you will give him your reply. Meanwhile, be it 
known to you that your union and friendship with the Russian Government 
will be beneficial to the latter, and still more so to you. The advantages of a 
close alliance with the Russian Government will be permanently evident. 
This friendly letter 1s written by the Governor-General of Turkestan and 
Adjutant-General to the Emperor, Von Kauffmann, Tashkent, Jamadial 
Akbar, 1295 (=June, 1878). 


To the Amin of the whole of Afghanistan, SHER ALI KHAN. 


(After compliments.) Be it kngwn to you that our relations with the 
British Government are of great importance to Afghamstan and its depen- 
dencies. As I am unable to see you, I have deputed my trustworthy (official) 
General Stolietoff to you. The General is an old frend of mine, and duri 
the late Russo-Turkish we" earned the favour of the Emperor by hus spirit and 
bravery. He has become: well known to the Emperor. This trustworthy 
person will communicate to you what he thinks best. Ithope you will pay 
attention to what he says, and repose as much confidence in his words as if 
they were my own ; and that you will give your answer in this matter through 
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hmm. In the meantime, be it known to you that if a friendly treaty will be 
of benefit to us, 1t will be of far greater benefit to yourself. 


GENERAL STOLIETOFF sent the following letter, on his return to Tashkent from 
Kabul, to the address of the Forewgn Minister, Waztn SHAR MAHOMED 
1878) , dated 23rd of the holy month of Ramazan, 1295 (=21st September, 


Thank Ged, I reached Tashkent safely, and at an auspicious moment paid 
my respects to the Viceroy (Yaroni Padishah means ‘ half king’). Iam trying 
day and night to a our objects, and hope I shall be successful. 1 am 
starting to see the Emperor today, m order to inform His Majesty personally 
of our affairs. If God pleases, everything that 1s necessary will be done and 
affirmed. J hope that those who want to enter the gate of Kabul Srom the east 
will see that the door 1s closed ; then, please God, they will tremble. I hope you 
will give my respects to His Highness the Amir. May God make hus life long 
and increase his wealth! May you eemain in good health, and know that the 
protection of God will arrange our affairs ' 


_ (Signed) GENERAL STOLIETOFF. 


From GENERAL KAUFFMANN to the AMIR, dated Tashkent, 8th Zekada, 
1295 (=22nd October, 1878). 


(After compliments.) Be 1t known to you that your letter, dated 12th 
Shawal, reached me at Tashkent on the 16th October, 2 ¢., 8rd Zekada, and 
I understood itscontents. Ihave telegraphed an abstract of your letter to the 
address of the Emperor, and have sent the letter itself, as also that addressed 
to General Stolietoff, by post to Livadia, where the Emperor now 1s. I am 
informed on good authonty that the English want to come to terms with you; 
and, as a friend, I advise you to make peace with them if they offer it. 


From GENERAL STOLIETOFF fo Wazirn SHAH MAnomeED Kaan, dated 
8th October, 1878. 


First of all, I hope you will be kind enough to give my respects to the 
Amir. May God make his life long and increase his wealth! I shall always 
remember his royal hospitality. I am busy day and night in his affairs, and, 
thank God, my labours have not been without result. The great Emperor is 
a true friend of the Amur’s and of Afghanistan, and His Majesty will do what- 
ever he may think necessary. Of course, you have not forgotten what I told 
you, that the affairs of kingdoms are hke a country which has many mountains, 
valleys, and rivers. One who sits on a high mountain can see things well. 
By the power and order of God, there 1s no empire equal to that of our great 
Emperor. May God make his hfe long! Therefore, whatever our Govern- 
ment advises you, you should give ear toit. I tell you the truth that onr 
Government 1s wise as a serpent and harmless as a dove. There are many 
things which you cannot understand, but our Government understands them 
well, It often happens that a thing which 1s unpleasant at first is regarded 
as a blessing afterwards. Nj w, my fin’ friend, I mform you that the enemy 
of your famous religion wauts to make with you through the Kaisar 
(Sultan) of Turkey. Therefore you showld look to your brothers who live on 
the other side of the mver. If God stirs them gP and gives the sword of 
fight nto their hands, then go on, in thé name,of God (Bismilla), otherwise 
you should be ag a sie ag ; make peace openly, and in secret prepare for war, 
and when God reveals His order to you, declare yourself. It will be well, 
when the Envoy of your enemy wants to enter the country, if you send an 
able emissary, possessing the tongue of a serpent and full of deceit, to the 


558 FORTY-ONE YEARS IN INDIA 


enemy's country, so that he may with sweet words perplex the enemy's mind, 
and induce him to give up the intention of fighting with you. 

My kind friend, I entrust you to the protection of God. May God be the 
protector of the Amir's ings, and may trembling fall upon the limbs of 
your enemies! Amen. 

Write to me soon, and send the letter to the capital. Please write in 
Arabic characters, so that I may be able to read your letter. 


From GENERAL KAUFFMANN fo the AMIR OF AFGHANISTAN, dated 30th 
Zekada (= 26th November, 1878). 


(After compliments.) I was much pleased to receive your letter, dated 
24th Zekada, 1295 (=18th November, 1878), and to hear of your good health, 
I have also received a copy of the letter which you sent to the Governor- 
General. May God be pleased with you. The British Ministers have given a 
pledge to our Am or in London that they will not interfere with the 
independence of Afghanistan. I am dirested by His Majesty the Emperor to 
communicate this news to you, and then, after forming fnendship, to go to 
His Majesty. I mtend to go to the Russian capital after I have arranged the 
affairs of this country (Turkestan). As Ido not consider it advisable to kee 

our trusted officials, whom you are in want of, here any more, I sen 

omed Hassan Khan, Kamuah (Deputy-Governor), and Gholam Haidar 
Khan, with two officers, back to you. I hope you will consider me a well- 
wisher of your kingdom, and write to me now and then. I have given 
instructions that, until my return, every letter of yours which they receive at 
Turkestan should be forwarded to the capital. Your fortune is a cause 
of happiness to me, and if any troubles come upon you, [ also shall be grieved. 
Some presents have been sent by me through Mirza Mahomed Fase ; 
Kamush ; perhaps they may be accepted. 


Translation of a letter from GENERAL KAUFFMANN to GENERAL VOZGONOFF, 
dated Zel Hyja, 1295 (= December, 1878). 


The Amir knows perfectly well that it is impossible for me to assist him 
with troops in winter. Therefore it is necessary that war should not be com- 
menced at this unseasonable time. Ifthe English, im spite of the Amur’s 
exertions to avoid the war, commence it, you must then take leave of the 
Amur and start for Tashkent, because your presence in Afghanistan in winter 
is useless, Moreover, at such a juncture as the commencement of war in 
Afghanistan, you ought to come here and explain the whole thing to me, so 
that I may communicate it to the Emperor. This will be of great benefit to 
Afghanistan and to Russia. 


From GENERAL KAUFFMANN to the AMIR OF AFGHANISTAN, dated 25th 
December, 1878 (Russian, 13th Muharram, 1296). 


Your letter, dated 27th Zel Hijja (=20th November), 1878, has reached me. 
I was pleased to hear tidings of your good health. The Emperor has caused 
the British Government to agree to the continuance of Afghan independence. 
The English Ministers have promised this. I earnestly request you not to 
leave your kingdom. As far as possible, consider your own interests, and do 
not lose your independence, For the present come to terms with the British 
Government. If you do ndj want to Bo back to Kabul for this purpose, you 
can write to your son, Mahomed Yakub Khan, to make ith the English 
as you may direct him. Do not leave the soil of Afghanistan at this time, 
because it will be of benefit to you. My words are not without truth, because 
your arrival in Russian territory will make things worse. 
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From GENERAL KAUFFMANN to the AMIR OF AFGHANISTAN, received at Maair- 
t-Sharif on the 17th January, 1879. 


I have received your sages letter, dated 18th Zel Hijja (=8th December, 
1878). In that letter you asked me to send you as many troops as could be 
got ready. I have written to you a letter to the effect that the Emperor, on 
account of your troubles, had communicated with the British Government, 
and that the Russian Ambassador at London had obtained a promise from the 
British Ministers to the effect that they would not injure the independence of 
Afghanistan. Perhaps you sent your letter before you got mine. Now, I 
have heard that you have appent your son, Mahomed Yakub, as your 
Regent, and have come out of Kabul with some troops. I have received an 
order from the Emperor to the effect that it is pee to assist you with 
troops now. I hope you will be fortunate. It all depends on the decree of 
God. Believe me, that the fnendship which I made with Ph will be per- 

tual. It 1s necessary to send back General Vozgonoff and his companions. 

ou can keep Dr. Yuralsk: with you ip you please. No doubt the doctor will 
be of use to you and to your dependents. I hope our fmendship will continue 
to be strengthened, and that intercourse will be carried on between us, 


From GENERAL KAUFFMANN to the Amin SHER ALI, dated 29th December, 
1878 (=17th Muharram, 1298). 


(After compliments.) The Foreign Minister, General Gortchakoff, has 
informed me by telegraph that the Emperor has directed me to trouble you to 
come to Tashkent for the reseut. I therefore communicate this news to you 
with great pleasure ; at the same time, I may mention that I have received 
no instructions about your journey to St. Petersburg. My personal mterview 
with you will increase our friendship greatly. 


Translatwn of a letter from Mason-GENERAL IvANOFF, Governor of Zaraf- 
shan, to the Heir- Apparent, MAHOMED Musa Kuan, and others. 


On the 26th of Rabi-ul-Awul, at an auspicious moment, I received your 
letter which you sent me, and understood its contents. I was very much 
Seema and at once communicated it to General Kauffmann, the Governor- 

neral. With regard to what you wrote about the friendly relations between 
the Russian and Afghan Governments, and your own desire for fnendship, I 
have the honour to state that we are also desirous of being friends. Re 
fnendship between the two Governments cxisted in the time of the late Amir 
and I hope that 1t will be mcreased and strengthened by Amir Mahom 
"lsy God change th h 

ay God change the wars in your country to happiness; may e rei 
in It a aid may as Government be strengthened! I have been toewarding 
all your letters to the Governor-General, General Kauffmann. May God keep 
ou safe 
: The Zarafshan Province Governor, 
MAJon-GENERAL IVANOFF. 
Written and sealed by the General. ‘ 
Written on 29th Mart (March), 1879 (=5th Rabi-ul-Saui, 1296). 


Treaty between the Russian GOVERNMENT and AMIR SHER ALI KHAN ; 
written from memory by MinzaA Manoysp Nasal. 


1. The Russian Government engages that the friendship of the Russian 
Government with the GuVernment of Amir Sher Ali Khan, Amir of all 
Afghanistan, will be a permanent and perpetual one. 

2. The Russian Government engages that, as Sirdar Abdulla Khan, son of 
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the Amir, is dead, the siaairarg 9 of the Russian Government with any person 
whom the Amir may appoint Heir-Apparent to the throne of Afghanistan, 
and with the heir of the Heir-Apparent, will remain firm and perpetual. 

8. The Russian Government engages that if any foreign enemy attacks 
Afghanistan, and the Amir is unable to drive him out, and asks the assistance 
of the Russian Government, the Russian Government will repel the enemy, 
either by means of advice, or by such other means as it may consider proper. 

4, The Amir of Afghanistan will not wage war with any foreign power with- 
out consulting the Russian Government, and without its permission. 

5. The Amir of Afghanistan engages that he will always report in a friendly 
manner to the Russian Government what goes on in his fhe voll 

6. The Amir of Afghanistan will communicate every wish and important 
affair of his to General Kauffmann, Governor-General of Turkestan, and the 
Governor-General will be authorized by the Russian Government to fulfil the 
wishes of the Amur. 

7, The Russian Government engages that the Afghan merchants who may 
trade and sojourn in Russian territory“will be safe from wrong, and that they 
will be allowed to ret bad their profits. 

8. The Amur of Afghanistan will have the power to send his servarts to 
Russia to learn arts and trades, and the Russian officers will treat them with 
consideration and respect as men of rank, 

9, (Does not remember. ) 

10. I, Major-General Stolietoff Nicholas, being a trusted Agent of the 
Russian Government, have made the above-mentioned Articles between the 
Russian Government and the Government of Amir Sher Ali Khan, and have 
put my seal to them. 
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Letter from StrDAR ABDUR RAHMAN Kuan to Leprt Grirrin, Esq., 
dated 15th April, 1880. 


Wuerxas at this happy tume I have received your kind letter. In a spirit of 
justice and friendship you wrote to mquire what I wished in Afghanistan. 
y honoured frend, the servants of the great [British] Government know 
well that, throughout these twelve years of exile in the territories of the 
Emperor of Russia, night and day I have cherished the hope of revisiting my 
nativeland. When the late Amir Sher Al: Khan died, and there was no one to 
rule our tribes, I proposed to return to Afghanistan, but 1¢ was not fated [that 
I should do so]; then I went to Tashkent. Consequently, Amir Mahomed 
Yakub Khan, having come to terms and made peace with the British Govern- 
ment, was appointed Amir of Afghanistan ; but since, after he had left you 
he listened to the advice of every interested [dishonest] person, and raised 
fools to power, until the ignorant men directed the affairs of Afghanistan, 
which during the reign of my grandfather, who had eighteen able sons, was 
80 ma that night was bnight like day, Afghanistan was, in consequence, 
before all Stgtes, and ruined. Now, therefore, that you seek to 

learn my hopes and wishes, they are these: that as long as your Empire and 
that of Russia exist, my countrymen, the tnbes éi Afghwnistan, should hve 
uietly in ease and peace; that these two States should find us true and 
aithful, and that we should rest at peace between them [England and 
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Russia), for my tribesmen are unable to struggle with Empires, and are ruined 
by want of commerce; and we hope of your friendship that, sympathizing 
with and assisting the people of Afghanistan, you will place them under 
the honourable protection of the two Powers. This would redound to the 
ee of it would give peace to Afghanistan, and quiet and comfort to 
8 people. 
This is my wish ; for the rest, it 18 yours to decide, 


APPENDIX IX. 
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Letter from A. C. Lya, Eso., C\B., Secretary to the Government of India, 
Foreign Department, to Lape. H. GrirFin, Esq., C.S.1., Chief Poluiwat 
; Officer, Kabul, dated Simia, April, 1880. 


I HAVE the honour to inform you that the Governor-General has received and 
considered 1n council your telegrams of the 22nd and 28rd instant, forwarding 
the translation of a letter received by you from Sirdar Abdur Rahman on the 
21st instant, together with a summary of certain oral explanations which 
accompanied that letter, and a statement of the recommendations suggested 
by 1t to Lieutenant-General Sir Fiederick Roberts and yourself. 

In conveying to you its instructions on the subject of this unportant com- 
munication, the Government of India considers 1t expedient to recapitulate 
the principles on which 1t has hitherto been acting m northern Afghanistan, 
and clearly to define the point of view from which 1t contemplates the present 
situation of affairs in that country. Thesingle olyect to which, as you are well 
aware, the Afghan policy of this Government has at all times heen directed 
and limited, 1s the security of the North-West frontier of India. The Govern- 
ment of India has, however, no less invariably held and acted on the convic- 
tion that the security of this frontier 1s incompatible with the intrusion of 
any foreign influence into the great border State of Afghanistan. To exclude 
or eject such influence the Government of India has frequently subsidized 
and otherwise assisted the Amirs of Kabul. It has also, more than once, 
taken up arms against them. But it has never interfered, for any other 

urpose, in the affairs of ther kingdom. Regulating on this principle and 
fitutang to this object the cunduct of our relations with tho rulers of Kabul, 
it was our long-continued endeavour to find in their fmendship and their 
strength the requisite guarantees for the security of our own frontier. Failing 
in that endeavour, we were compelled to seek the attamment of the object to 
which our Afghan policy was, and 1s still, exclusively directed, by rendering 
the permanent secunty of our frontier as much as possible independent of 
such conditions. 

This obligation was not accepted wathout reluctance. Not even when 
forced into hostilities by the Jate Amir Sher Ali Khan’s espousal of a Russian 
alliance, proposed by Russia mm contemplation of a rupture with the British 
Government, did we relinquish our desire for the renewal of relations with a 
strong and friendly Afghan Power, and, when the son of Sher Ali subsequently 
sought our alliance and protection, they were at once accorded to him, on 
conditions of whch ighness poe to appreciate the generosity. The 
crime, however, which dissolved the Treaty of Gandamak, and the disclosures 
which followed that event, finally convinced the Government of ae that 
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the interests committed to its care could not but be gravely imperilled by 
further adhesion to a policy dependent for its fruition on the gratitude, the 
good faith, the assumed self-interest, or the personal character of any Afghan 


Ce. 
When, therefore, Her aes troops re-entered Afghanistan in September 
last, it was with two well-defined and plainly-avowed objects. The fret was 
to avenge the treacherous massacre of the British Mission at Kabul ; the 
second was to maintain the safeguards sought through the Treaty of Gan- 
damak, by providing for their maintenance guarantees of a more substantial 
and less precarious character. 

These two objects have been maintained : the first by the capture of Kabul 
and the punishment of the crime committed there, the second by the severance 
of Kandahar from the Kabul power. 

Satisfied with their attamment, the Government of India has no longer any 
motive or desire to enter into fresh treaty e ents with the Rulers of 
Kabul. The arrangements and exchange of friendly assurances with the Amir 
Sher Ali, though supplemented on the part of the Government of India by 
subsidies and favours of various kinds, wholly failed to secure the object of 
them, which was, nevertheless, ney. friendly one, and no less con- 
ducive to the security and advantage of the Afghan than to those of the 
British Power. The treaty with Yakub Khan, which secured to him our 
friendship and material support, was equally ineffectual. Moreover, recent 
events and arrangements have fundamentally cha the situation to which 
our correspondence and engagements with the Amir of Afghanistan formally 
applied. Our advance frontier positions at Kandahar and Kuram have 
materially diminished the political importance of Kabul in relation to India, 
and although we shall always i en the friendship of its Ruler, our 
relations with him are now of so little importance to the paramount objects of 
our policy that we no longer require to maintain British agents in any part of 
his dominions, 

Our only reasons, therefore, for not immediately withdrawing our forces 
from northern Afghanistan have hitherto been—,irst, the excited and unsettled 
condition of the country round Kabul, with the attitude of hostility assumed 
by some leaders of armed gatherings near Ghazni; and, secondly, the inability 
of the Kabul Sirdars to agree among themselves on the selection of a Ruler 
strong enough to maintain order after our evacuation of the country. 

The first-named of these reasons has now ceased to exist. In a minute 
dated the 30th ultimo the Viceroy and Governor-General stated that ‘the 
Government is anxious to withdraw as soon as possible the troops from Kabul 
and from all points beyond those to be occupied under the Treaty of Gandamak, 
except Kandahar. In order that this may be done, it is desirable to find a 
Ruler for Kabul, which will be separated from Kandahar. Steps,’ continued 
His Excellency, ‘are being taken for this purpose. Meanwhile, it is essential 
that we should make such a display of strength in Afghanistan as will show 
that we are masters of the situation, and will overawe disaffection.’ .. . 
‘ All that is necessary, from a political point of view, is for General Stewart 

to march to Ghazni, break up any Gpposition he may find there or in the 
neighbourhood, and open up direct communication with General Sir Frederick 
Ro at Kabul.’ The military operations thus defined have been accom- 
plished by General Stewart's su action before Ghazni. 

With regard to the secont reason enentioned for the retention of our troo 
in northern Afghanistan, thé appearance of Abdur ag 8 candidate for 
the throne of Kabul, whose claims the Government of India’ has no cause to 
oppose, and who seems to be approved, and hkely to be supported, by at least 
a majority of the population, affords fair ground for anticipating that our 
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wishes in regard to the restoration, before our departure, of order in that 
of the country will now be fulfilled. a 
_ The Governor-General in Council has consequently decided that the evacua- 
tion of Kabul shall be effected not later than October next, and it is with 
special reference to this decision that the letter and message addressed to you 
Hi ocho aaa Rahman have been carefully considered by His Excellency 
in , 
_ What claims notace in the consideration of that letter is the desire that 
it expresses for the permanent establishment of Afghanistan with our assist- 
ance and Fupathy under the joint protection of the British and Russian 
Empires. This suggestion, which is more fully developed in the Sirdar's 
unwritten message, cannot be entertamed or discussed. 

As already stated, the primary object and declared determination of the 
Government of India have been the exclusion of foreign influence or inter- 
ference from Afghanistan. This cardinal condition of amicable relations with 
Afghanistan has, at all times and in all circumstances, been deemed essential 
for the permanent security of Her Majesty's Indian Empire. As such, it has 
hitherto been firmly maintained by successive Governors-General of India 
untier the explicit instructions of Her Majesty's Government. Nor has it 
ever been ignored, or officially contested, by the Russian Government. That 
Government, on the contrary, has repeatedly, and under every recent chan 
of circumstances in Afghanistan, renewed the assurances solemnly given to the 
British Government that ‘ Russia considers Afghanistan as entirely beyond the 
sphere of her influence.’ 

It 1s true that negotsations at one time passed between the two Governments 
with a view to the mutual recogmtion of certain territories as constituting a 
neutral zone between their respective spheres of legitimate influence and 
action, and that at one time it was proposed by Russia to treat Afghanistan 
itself as a neutral territory. Those negotiations, however, having proved 
fruitless, the northern frontier of Afghanistan was finally determined by 
mutual agreement, and in 1876 the Russian Government formally reiterated 
its adherence to the conclusion that, ‘while maitaining on either side the 
arrangement come to as regards the lunits of Afghanistan, which is to 
remain outside the sphere of Russian action, the two Cabinets should regard 
as termimated the discussions relative to the mtermediate zone, which pro- 
mised no practical result.’ 

The position of Afghanistan as defined and settled by these engagements 
was again distinctly affirmed on behalf of the Queen’s Government by the 
Marquis of Salsbury in 1879, and the Government of India unreservedly 
maintains it in the fallest conviction of its essential necessity for the peace- 
able protection of Her Majesty's Indian domimons. It 19 therefore desirable 
that you should take occasion to inform Abdur Rahman that the relations of 
Afghanistan to the Bntish and Russian Empires are matters which the 
Government of India must decline to bring into discussion with the Sirdar. 
The Afghan states and tribes are too contiguous with India, whose North- 
Western frontier they surround, for the Government of Indis ever willingly to 
accept partnership with any other Powe. in the exercise of its legitimate and 
recognized influence over those tribes and States. 

e Governor-General in Council is, nevertheless, most anxious that the 
Sirdar should not misunderstand the light in which his personal sentiments 
and obligations towards Russia are regardod by th) Government of India. So 
long as the Rulers of Kabul were amenable to its Advice, this Government has 
never ceased to“4mpress on them the international duty of inh pasta 
specting all the recognized rights and interests of their Russian neighbour, 
refraining from every act calculated to afford the Russian ear ties in 
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Central eau Cool cause of um or complaint. The intelligence and 
good sense which are conspicuous in the Sirdar's letter and messages to you 
will enable him to appreciate the difference between conduct regulated on 
these principles and that which cost Sher Ali the Joss of his throne. This 
Government does not desire, nor has it ever desired, to impose on any Ruler 
of Kabul conditions incompatible with that behaviour which Russia, as a 
powerful and neighbouring Empire, is entitled to expect from him ; least of 
all can we desire to impose such conditions on a Prince who received 
hospitality and protection in Russian territory. I am therefore to observe 
that, in the natural repugnance expressed by Abdur Rahman to conditions 
which ‘might make him appear ungrateful’ to those ‘whose salt he has 
eaten,’ the Governor-General in Council recognizes a sentiment altogether 
honourable to the Sirdar, and perfectly consistent with the sincerity of his 
professed. will towards ourselves. 

These observations will furnish you with a sufficient answer to the question 
asked. by Abdur Rahman as to the ‘ nature of our friendship’ and ‘ its con- 
ditions. 

The frankness with which he has explained his position entitles him to 
receive from us @ no less unreserved statement of our own. The Governméht 
of India cordially shares the wish expressed by Abdur Rahman that, between 
the British and Russian Empires, his ‘ tribes and countrymen may live quietly 
in case and peace.’ We do not desire to place them in a posifion of un- 
friendliness towards a Power which 1s pledged to us to conan: their country 
as ‘entirely beyond the sphere of 1ts action. The injury to Afghan commerce 
caused by the present condition of Afghanistan, to which the Sirdar has 
alluded, 1s fully appreciated by the Government of India, and on the restora- 
tion of peace between the two countries the revival and development of trade 
intercourse need present no difficulty, As regards our own fnendship, it will, 
if sincerely sought, be freely given, and fully continued so long as 1t is loyally 
reciprocated. But we attach to it no other condition. We have no concessions 
to ask or make, and the Sirdar will therefore perceive that there is really no 
matter for negotiation or bargain between him and us. 

On this point your reply to Abdur Rahman cannot be too explicit. Previous 
to the Sirdar’s arrival in Turkestan, the hostility and treachery of those whose 
misconduct he admits and deplores had compelled the Government of India 
to make territorial arrangements of a material and permanent character for 
the better protection of our frontier. The maintenance of these arrangements 
is 10 no wise dependent on the assent or dissent, on the good-will or ill-will, 
of any Chief at Kabul. The character of them has been so fully explained by 
‘i to all the other Kabul Sirdars that it 1s probably well known to Abdur 

hman. But in order that our present intercourse and future relations with 
the Sirdar may be perfectly clear of doubt on a point affecting the position he 
aspires to fill, the Governor-General in Council authorizes you, if necessary, 
to make him plamly understand that neither the district assigned to us by 
the Treaty of Gandamak, nor any part of the province of Kandahar, will ever 
be restored to the Kabul Power. 

As regards this last-mentioned province, the Government of India has been 
authorized by that of Her Majesty to give to Sher Ali Khan, the present Wali 
of Kandahar, a distinct assurance that he will be not only recognized, but 
maintained, by the British Government as the Ruler of that province. Sher 
Ali Khan is one of the Natéve nobles of Kandahar. He 1s inistering the 
oie with ability, good sense, and complete loyalty to the British 

overnment, which has promised him the support of a ‘British garrison 
so long as he requires such su . The Governor-General] in Council 
cannot doubt that Sirdar Abdur will readily recognize the obligation 
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incumbent on the honour of the British Government to keep faith with all 
who, whether at Kandahar or elsewhere, have proved themselves true and 
loyal adherents, Yakub Khan forfeited our alhance, and with it his thron 
by mistrusting the assurances we gave him, and falsifying those which he had 
given tous. If, misled it far example, Yakub Khan's successor attempts to 
injure or oppress the friends of the British Government, its power will again 
be put forth to protect or avenge them. Similarly, if the next Kabul Ruler 
remtroduces into his Court or country forei tnllvencss adverse to our own, 
the Government of India will again take such steps as it may deem expedient 
to deal with such a case. These contingencies, however, cannot occur if the 
sentiments of Abdur Rahman are such as he represents them to be. Mean- 
while, the territorial and administrative arrangements already completed by 
us for the permanent protection of our own interests are not susceptible of 
negotiation or discussion with Abdur Rahman or any other claimant to the 
throne of Kabul. 

To the settlement of Herat, whych is not imeluded in these completed 
arrangements, the Governor-General im Council cannot authorize you to make 
or invite any reference in your reply to Abdur Rahman. The settlement of 
tHe future admmistration of Herat has been undertaken by Her Majesty's 
Government , with those present views in regard to this important question, 
the Government of India 1s ‘hot yet coquained: 

Nor can our evacuation of Kabul constitute any subject for proposals in 
your correspondence with the Sirdar. This measure was determmed on by 
the Government of India long before the appearance of Abdu: Rahman as a 
candidate for the [ Biba of the countiy we are about to evacuate. It 
has not been caused by the hostility, and 1s not, therefore, conditional on the 
goodwill, of any Afghan Power. 

The Government of India is, however, very willing to cary out the 
evacuation of Kabul in the manner most conducive to the personal advantage 
of Abdur Rahman, whose interests we believe to be, more than those of any 
other Sirdar, in accordance with the general interests of the Afghan people. 
For this reason 1¢ 1s desirable that you should inform Abdur Rahman of our 
intention to evacuate Kabul, and our desire to take that opportunity of un- 
conditionally transferrig to his authority the whole of the country from 
which our troops will be withdrawn. You are authorized to add that our 
military and political officers at Kabul will be empowered to facilitate any 
practical arrangement suggested by the Sirdar for promptly and peaceably 
effecting, m co-operation with him, the transfer thus contemplated on his 
behalf. Such arrangement must, however, be consistent with our obligations 
towards those who have served and aided the British Government during our 
occupation of those territories. ; 

For this purpose, 1t appears to the Governor-General in Council desirable 
that the Sirdar should lose no time in proceeding to Kabul, and there settling, 
in conference with General Stewart and yourself, such preliminary arrange- 
ments as may best promote the undisturbed establishment of his future 
government. ; 

The Governor-General in Council las, however, no desire to press this 
suggestion, should it appear to the Sirdar that his presence at Kabul, previous 
to the withdrawal of our troops for the a te of personal conference with 
the British authorities, might have the effect of weakening his popularity, or 
compromising his position in the eyes of his futuie subjects. 

e point 1s pre whjch must be left entirely to the Sirdar’s own judgment 
and inclination. ; 

But Abdur Rahman is doubtless aware that there are at present, in and 
around Kabul, personages not destitute of influence, who themselves aspire to 
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the sreeey he seeks, and that the family of Yakub has still numerous 
personal adherents, who may possibly take advantage of the withdrawal of 
our oT to oppose the Sirdar’s authority if he is not personally present to 
assert i 

It should on both sides be remembered and understood that it is not the 
srw of this Government to impose upon the Afghan le an unpopular 

uler or to interfere uninvited in the administration of a friendly one. If 
Abdur Rahman proves able and disposed to conciliate the confidence of his 
countrymen, without forfeiting the good understanding which he seeks with 
us, he will assuredly find his best support in our political appreciation of that 
fact. Our reason for unconditionally transferring to him the government of 
the country, from which our forces will in any case be withdrawn a few 
months hence, is that, on the whole, he appears to be the Chief best able to 
restore order in that country, and also best entitled to undertake such a task. 
In his fgh a pes of it he will receive, if he requires it, our assistance. But 
we neither need nor wish to hamper, by nreliminary stipulations or provisoes, 
his independent exercise of a sovereignty which he declares himself anxious 
to maintain on a footing of peace and friendship with the British Goverp- 
ment. 

The present statement of the views and intentions of His Excellency the 
Governor-General in Council respecting Abdur Rahman will enable you to 
represent them with adequate accuracy in your reply to the Sirdar’s friendly 
overtures, and it will now be your duty to convey to Abdur Rahman, without 
any avoidable delay, the answer of the Government of India to the letter and 
message received from him. His Excellency feels assured that gl Will give 
fall expression to the spirit of candour and goodwill in which these com- 
munications have been received and are reciprocated. 

But I am to impress on your attention the importance of avoiding any 
expression which might a aes to suggest or admit matter for negotiation or 
discussion in reference to the relative positions of the Sirdar and the Govern- 
ment of India. 

In conclusion, I am to request that on receipt of this letter you will be so 
Vee as to lose no time in submitting its contents to General Sir Donald 

tewart, should he then have reached Kabul. In any case, you will, of 
course, communicate them to General Roberts, and act upon them in con- 
sultation with the chief military authority on the spot. 
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From a Report by LIEUTENANT-GENERAL Srp FREDERICK ROBERTS, 
V.C., K.C.B., to the QUARTERMASTER-GENERAL IN INDIA, dated Kabul, 
17th April, 1880. 

c 


25. I rHinx I have now dedit with all the points of military importance con- 
nected with the military position in northern Afghanistany but there are a 
few questions of more general interest which I desire to bring to the notice of 
His ency the Commander-in-Chief and the Government of India. 
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26. First with regard to rations. The daily scale of issne to Native troops 
Dauly ration of Native solders 18 Given in the margin. It has been found 


: throughout the campaign, even when the 
Salt So cae oe . sees men were employed upon hard work, that 
Ghig- - - Ichittack “12 chittacks’ of ‘atta’ daily are amply 
— - + ye sufficient for the Native troops, supplemented, 
Rent 1 pip Biweekly as of late, through the liberality of Govern- 


” ment, by a bi-weekly issue of 1 Ib. of meat. 
In a clim#e like Afghanistan, where the inhabitants are all meat-eaters, this 
liberality has been most wise. Every endeavour was made, before this sanction 
was granted, to supply the Native portion of the force with meat on payment, 
and I attribute to this in t measure the sound health and excellent 
stamina which they now exhibit. 

With regard to the issue of rum, I would suggest that it should not be 
issued free to Native troops, except under exceptional circumstances of fatigue 
and weather, but that the Commissariat Department should be authorized to 
have in store a sufficiency of rum t® admit of a bi weekly issue to such troo 
as drink the spirit, on payment, and then only on the recommendation of the 
Medical Officer, and under the sanction of the General Officer commanding. 
On all occasions when rum is sanctioned, either free or on payment, those 
who do not partake of sprrits should be allowed a ration of tea and sugar 
under simila: conditions, 

27. The scale of rations for Native followers requires no alteration. 

28, The European rations now unier issue in Kabul are as per margin, and 

Daily raton of with reference to them I would make the following 
Bvropean solders: | vemarks: The increase of } lb, in bread and meat is, 
Meat- - -1,ib, im my opinton, very desirable, for not only is the 
. »» Meat, asa rule, on service inferior to that served in 

»  cantonments, but the extras which can be procured 


Salt. from the coffee-shop are not here forthcoming. When 
Tea - - - i » the vegetable ration consists of potatoes, 1 Ib. is 
Sugar - - 8,, gufficient, but when it is made of mixed vegetables 
Rum- - - 1 dr 44 1b. 1s necessary. The substitution of dad/ for any 


portion of the vegetable ration I consider undesirable. 

Tinned soups and meats and biscuits are most valuable, and should be 
liberally supplied to every force in the field. They are portable and liked by 
the men, to whom they furnish a very welcome change of diet. I would very 
strongly recommend that a much larger issue of these articles than has 
hitherto been sanctioned should be provided. 

29, A question which has arisen during this pry ie and which may 

crop up again, has been the provision of firewood for cooking to 
Firewood. Native troops and followers. Throughout the winter firewood 

could not be purchased at Kabul, and it was absolutely necessary 
to issue it to these men. This was done at the rate of one seer|| per man, 
but this amount 1s not arbitrary, and might, under certain circumstances, be 
diminished. Since roads were re-opened and markets re-established the issue 
of wood has been discontinued. In fgaming any future rules for the guidance 
of a force in the field, the question of providing firewood through the Com- 
missariat Department for Native troops and followers, free or on payment, 
should be vested in the General Officers commanding. 


ea aa ee 


e 
* our. ° + A chittack =2 ounces, 
t A kind of pea. § Clarified butter. 
|| A seer=2 Ib. 
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80. The scale of clothing authorized by Government for Native troops and 
followers was found, even in the rigorous climate of Afghanistan, to be most 
liberal, ie ae during the very coldest weather a second blanket was 
required. is want I was able to meet from stock in hand, and as the 
weather became mulder these extra blankets were withdrawn and returned 
into store. Warm stockings, too, are very necessary in a climate where frost- 
bite is not uncommon ; fortunately, some thousands were procured locally 
and issued to followers. The ordinary Native shoe of India, as provided b 

the Commissariat De ent, is utterly unfitted for a cdlintry suc 
Shoes. as Afghanistan. Major Badcock will send to Peshawar (where they 

can easily be made up) a pattern Kabali shoe, which I am convinced 
would be found admirably suited for Native troops and followers crossing the 
ages We are now almost entirely dependent on the local market for our 
shoes. 

A large supply of English-made ammunition boots should always accom- 

any a force in the field, in order to allow those Natives 

Ammunition boots who use them, and wh¢ are often crippled by wearmg other 
descriptions of shoe, to obtain them on payment at the 

moderate rate now fixed, viz., Rs. 4 per pair. ‘ 

The country-made waterproof sheets, though shghtly heavier, have proved 

themselves quite as serviceable, if not more so, than the 
Waterproof sheets. English-made ones. 

At the close of the capil i I would very strongly re- 
commend that an intelligent committee should be required to go thoroughly 
into these questions of clothing for troops, British and Native, and for 
followers t would also suggest that when a decision 1s arrived at, sealed 
patterns of every article approved should be deposited at all manufacturin 
centres and in all the large jails, so that when certain articles are requir 
they need only be called for, and precious time (often wasted in reference and 
correspondence) saved. 

81. The number of doolie-bearers with the two divisions of the Kabul 

Field Force now at Kabul is 3,536, with the very moderate 
Doolie-bearers. sick report of 35, or 1 per cent of strength. 
Doolhies and dandies are distributed as follows : 


: doolies, 3 per cent. 
Britash troops Gon dies 2 per cent. 


. doolies, 2 per cent. 
Native troops Sondre, 3D r cent. ‘ 
— percentage which I consider sufficient for field-service, as, mm the event of 
any unusual number of casualties, transport animals could and would be made 
use of, and it 1s most undesirable to mcrease the number of followers, 
The Lushai dandy for this sort of warfare is much preferable to the carpet 
or dhurrie dandy, as it can be cade into a bed, and men 
The Lushaidandy are not so liable to fall out of it. 
Bourke’s doolie is very good, but liable to get out of 
Bourke’'s duolie. order, and difficult to repair when broken ; the ordinary 
kind 1s fairly good end serviceable. 
82. I would urge that im future all field-service tents should be made after 
the pattern of the Mountam Battery tent, single fly for 
Field-service tents. Natives, double for Europeans, and that the pole should 
be constrreted on the telescopic principle: that is, that 
no thinning of the wood whee it enters the socket should be allowed either 
on apnea or ridge-pole, and that the old system of paring sway should be 
abandoned. Instead, the upper section should sit flat on the lower. Doubt- 
less the sockets will have to be longer and stronger than those now in use, 
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but this is the on means by which tents can be adapted to mule and pony 
carriage, which will no doubt in future wars be our chief means of transport. 
83. The Waler horses of the spotter | and Artillery have stood the strain 
remarkably well, considering the hard work and great ex- 
Waler horses. posure they have had to bear, and also that for a considerable 
time they were entirely deprived of green food. I feel sure 
this information will be most satisfactory, seeing that, for the future, the 
Artillery Cavalry in India must mainly depend upon the Australian 
market for their remounts. 
34, As there are some minor points of detail which might advantageously 
ee be considered by those who have had the experience 
en pa orto Of recent service, I have convened a committee, with 
men Colonel MacGregor, C.B., a8 President, which will 
take suggestions and record opinions regarding packing transport animals, 
6 bs ment, kit, dress, etc., of both officers and men of the several branches 
of the service. From the constitutign of the committee, I feel certam that 
their recommendations cannot but be Valuable, and I hope to have the honour 
of submitting them shortly for the consideration of His Excellency the Com- 
mafider-in-Chuief. 


APPENDIX XI. 
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INSTRUCTIONS FOR THE GUIDANCE OF GENERAL AND OTHER OFFIUERS 
COMMANDING COLUMNS IN BurMa. 


MANDALAY, 
20th November, 1886. 


Tue following general instructions for the guidance of Brigadier-Generals 
and Officers in command of columns are published by order of His Excellency 
the Commander-in-Chief in India : 
1st.—Columns sent out for the pacification of a distnct, or in pursuit of a 
orice gang of dacorts, must be amply provided and able to 
ekeep the field for ten days at least. To enable this to be done 
without employing an undue number of transport animals, it 1s 
necessary that every endeavour be made to obtain grain for Cavalry 
horses and Transport ponies from the villages passed through ; 
careful inquiry must be made as to where supplies can be obtained 
locally, and the line of advance determined accordingly. Arrange- 
ments must be made for replenishing the supply when necessary 
from depots which must be forinedi at convenient centres when the 
nature of the operations may necessitate it. These depots should 
be pushed forward from time #o time as the troops advance. The 
work of a column obliged to return to its base of supply before it 
has had an opportunity of completing the object of the expedition 
must be more tharmfal than beneficial, as 1ts failure emboldens the 
enemy and weakens the confidegce of t® people in our power to 
rotect them gnd to reach the offenders.” 
2nd.—Where tWo or more columns are acting in concert, the details of time 
and place of movement should be settled beforehand with the 
greatest nicety, and the commanding officers of all such columns 
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should be provided with the same maps, or tracings from them, so 
that subsequent apa: eel pe rendered necessary by later in- 
formation, may be unde and conformed to by all. Officers 
commanding columns must do their utmost to get into, and keep 
up, communication with one another. This can be effected by : 
Visual signalling, 
Spies and scouts, 
Patrolling. e 
3rd.—Movements to be executed in concert with the troops in other 
brigades or commands, or likely to tell directly or indirectly on 
the districts commanded by other officers, will be fully communi- 
cated to those officers, both beforehand and when in progress. 
4th. eee are empowered to give very liberal remuneration 
or the effective service of guides and for information involving 
danger to those who give it. They may delegate this power to 
selected officers in detached ommands, but a close watch must be 
kept on expenditure under this head. Opportunities should be 
afforded to timid informers who are afraid to compromise them- 
selves by entering camp to interview officers at some distanceout 
and in secrecy. 
5th.—Cavalry horses and Mounted Infantry ponies must be saved as much 
as 1s compatible with occasional forced and rapid marches. On 
ordinary occasions the riders should dismount, from time to time, 
and march alongside of their horses or ponies. 
6th.—The special attention of all officers 1s called to the careful treatment 
ca age re and officers in command of columns and parties 
be held strictly responsible that the animals are proper! 
loaded for the march, saved as much as elie during it, an 
carefully attended to and fed after it. Officers in command will 
ascertain by daily personal supervision and inspection that these 
orders are carried out. 
7th.—It must be remembered that the chief object of traversing the coun 
with columns 1s to cultivate friendly relations with the inhabitants, 
and at the same time to put before them evidences of our power, 
thus gaining their good-will and their confidence. It is therefore 
the bounden duty of commanding officers to ascertain that the 
troops under their command are not permitted to injure the 
property of the people or to wound their susceptibilities. 
8th.—The most injurious accounts of our intentions have been circulated 
amongst, and believed by, the people, and too much pains cannot 
be taken to eradicate this impression, and to assure the people hoth 
by act and word of our good-will towards the law-abiding. Chief 
men of districts shonld be treated with consideration and distinc- 
tion. The success of the present operations will much depend on 
the tact with which the inhabitants are treated. 
9¢h.—When there is an enemy in arms against British rule, all arrangements 
must be made not only‘to drive him from his position, but also to 
surround the position so as to inflict the heaviest loss possible. 
Resistance overcome w.thout inflicting punishment on the enemy 
only emboldens him to repeat the game, and thus, by noes 
operations, cogts more lives than a severe lesson promptly ad- 
ministered, even though that lesson mav cause some casualties on 
our side. Arrangements should be made to suttound villages and 
jungle retreats with Cavalry, and afterwards to hunt them caer 
with Infantry. In the pursuit the broadest margin possible 
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be drawn between leaders of rebellion and the professional dacoit 
on the one part, and the villagers who have been forced into com- 
binations against us. Bohs and leaders will generally be found 
heading the column of fugitives, and a portion of the Cavalry 
should be directed to pursue them without wasting time over the 
rank and file of the geek 
10th —Unless otherwise ordered, columns of occupation should move in short 
mnarches, halting at the principal towns and vi This will 
give civil officers opportunities for becoming thoroughly acquainted 
with their districts, and give military officers time to reconnoitre 
and sketch the country. 
11th.— Where troops are likely to be es boecgi for some time, bamboo plat- 
forms should be erected to keep the men off the pune. Tents, 
if afterwards provided, can be pitched on the platforms. 
12th.—The teat latitude will be allowed to Brigadier-Generals and 
officers in local command, in ordering and carrying out movements 
for the pacification of their districts. They will, however, report 
7 as fully as possible all movements intended and in p : 
through the regular channel, for the information of His Excellency 
the Commander-jn-Chief. 
13th —Civil officers will be detailed under the orders of the Chief Commis- 
sioner to accompany columns. As they are in a position to reward 
loyalty and good service, they will be able to obtain more reliable 
pipes and intelligence than the military officers can hope to get. 
he Chief Commissioner has authorized selected Burmans, men of 
position who may look for official appointments, being snes 
as scouts by the civil oflicers of districts and being attached to 
columns. These scouts should wear some distinguishing and con- 
spicuous mark or badge to prevent them being fired on by the 
troops. They should not be called upon to take the front when 
approaching an unbroken enemy, or where ambuscades may be 
expected, but their services will be most valuable in gaining 
information, and later mn hunting down the individuals of a 
broken-up gang. 
14th.—Absolute secrecy must be maintained regarding movements against 
the enemy and every device resorted to to mislead him. 
15th.— When civil officers accompany columns, all prisoners will be handed 
* over to them for disposal, When no civil officer is present, the 
officer commanding the column will, ex officio, have magisterial 
powers to inflict punishment up to two years’ imprisonment, or 
30 lashes. Offenders deserving heavier punishment must be 
reserved for disposal by the civil officers. 
16¢2.—Officers commanding columns wil] be held ee that the troops 
are not kept in unhealthy districts, and that, when a locality has 
proved itself unhealthy, the troops are removed at the earliest 
ble opportunity. Military officers are responsible for the 
fooation of the troops. The requisitions of civil officers will be 
complied with, whenever practicable, but military officers are to 
judge in all matters involving the military or sanitary suitability 
of a position. @ 
17th.—In the class of warfare in which we are now engaged, where night 
ises awd ambuscades are the only formidable tactics of the 
enemy, the greatest care must be taken to ensure the safety of the 
camp at night. To meet ambuscades, which usually take the 
form of a volley followed by flight, and which, in very dense 
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jangle, it may be impossible to discover or guard against by means 
of ers, His Excellency the Commander-in-Chief would wish 
the following plan to be tried: Supposing, for instance, the fire 
of the enemy to be delivered from the right, a portion of the force 
in front should be ready to dash along the for 100 P indi or 
so, or until some opening in the jungle offers itself. The party 
should then turn to the right and sweep round with a view to 
intercepting the enemy in his flight. party in rear should 
similarly enter the jungle to ther right with the same object. 
The centre of the column would hold ie eas and protect the 
baggage or any wounded men. The different parties must be 
previously told off, put under the command of selected leaders, 
and must act with promptitude and dash. Each must be 
kept m compact order, and individual firing must be prohibited, 
except when there 1s a clear prospect. Past experience suggests 
the adoption of some such pjan as the above, but in guerilla war- 
fare officers must suit their tactics to the peculiar and ever-varying 
circumstances in which they may find themselves engaged. 
18¢h.—The Government have ordered a general disarmament of the country, 
as soon as the large bands of rebels and dacoits are dispersed. 
The orders for this disarmament direct that all firearms are to be 
taken from the people, but that a moderate number may be returned 
to responsible villagers who are loyal and are able to defend them- 
selves No firearms will be returned save under registered licenses ; 
and licenses will be given only for villages lielh can produce a 
certain number (5 to 10) guns, and are either stockaded or fenced 
against sudden attack. The duty of disarming hes on civil officers 
and the police , but as it 1s desirable that the disarmament should 
be effected as quickly as possible, officers commanding posts and 
columns will give such assistance as may be in their power in 


carrying it out. 
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To His EXceLLENcy THE RicHT HoNoURABLE FREDERIOK BARON RoseERrts 
oF KANDAHAR AND WATERFORD, BartT., V.C., G.0.B., G.C.LE., R.A., 
Commander-wn-Chief of Her Majesty's Forces in Indva. 


MAy IT PLEASE YouR EXCELLENOY, 

We, the undersigned, representing the Sikhs of the Punjab, most re- 
spectfull to approach Your Excellency with this humble address of fare- 
well on Your desta approaching departure from this country. We cannot 
give adequate expression to the various ideas which are agitating our minds 
at this juncture, relating as they do to the past, present, and future, making 
us feel, at one and the same timo, grateful, happy, and sorrowful. The 
success which Your oor! has achieved in Asia is such as makes India 
and nd proud of it.The history of the British Empire in India has 
not, at least for the last thi ears, produced a hero like Your Lordship, 
whose soldier-like qualities are fully known to the world. Tite country which 
had been the cradle of Indian invasions came to realize the extent of your 
power and recognized your generalship. The victories gained by Sale, Nott, 
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and Pollock in the plains of Afghanistan have been shadowed by those gained 
by Your Excellency. The occupation of Kabu] and the glorious battle of 
andahar are among the brightest jewels in the diadem of Your Lordship's 
sping Your Excellency's achievements checked the aggressive advance 
of the Great Northern Bear, whose ambitions p received a check from 
the roar of a hon in the n of Your Lordship; and a zone of neutral 
und has now been fixed, and a line of peace marked by the Boundary 
mmission, The strong defences which Your Excellency has provided on 
the frontier‘add another bright stone to the building of your fame, and con- 
stitute in themselves a lasting memorial of Your Excellency’s martial skill. 
Never had any British General to face more arduous , and none has 
roved more completely successful in overcoming them than Your Lordship. 
he result is that India has been rendered safe from the fear of invasion from 
without. Your Excellency is not only adorned with heroic qualifications, but 
the love and affection with which the people of India regard Your Lordahip 
show what admirable qualities are expibited in the person of Your Excellency. 
Terrible in war and merciful in , Your Excellency’s name has become a 
dread to the enemies of England and lovely to your friends. The interest 
which Your Lordship has always taken mm the welfare of those with whom 
you have worked in India 1s well known to everybody. The Sikhs in 
cular are, more than ahy other community in India, indebted to Your 
rdship. We find in Your Rissllency a true fnend of the Sikh community 
—a community which 1s always devoted heart and soul to the service of Her 
Most Gracious Majesty the Empress of India. No one understands better 
than Your Excellency the value of a Sikh soldier, and we feel very grateful 
that the military authoitties recognize the necessity of requiring every Sikh 
recruit to be baptized according to the Sikh religion before admission to the 
Army—a practice which makes the Sikhs more true and faithful, and which 
elles the existence of a very useful community. The Sikhs are said to 
born soldiers, but they undoubtedly make very good citizens in time of 
par also. Unfortunately, however, they have had no opportunity of fully 
evelopmng their mental powers, so as to enable them to advance with the 
spirit of the age. We thank God that Your Excellency was among those who 
most desired to see the Sikhs refined and educated by establishing a Central 
College in the Punjab for the use of the Sikh ee le, and we confidently hope 
that the Sikhs, of whom a large portion 1s under Your Excellency’s command, 
will give their mite in support of this national semmary. The subscriptions 
ven by*Your Lordship, His Excellency the Viceroy, and His Honour the 
ate Lieutenant-Governor, were very valuable to the Institution, and the 
Sikhs are highly gratified by the honour Your Excellency has lately given to 
the. halsa Diwan by becoming 1ts honorary patron. In conclusion, we beg only 
to repeat that it 1s quite beyond our power to state how much we are indebted 
to Your Excellency, and how much we are affected by the news that Your 
Lordship will shortly leave this land. The very idea of our separation from 
the direct contact of so strong and affectionate a leader, as Your Excellency 
undoubtedly 1s, makes us feel very sorrowful ; but as our hearts and prayers 
will always be with you and Lady RoWerts, we shall be consoled if Your 
Excellency would only keep us mn your earth and on arrival in England 
assure Her Most Gracious Majesty, the Mother-Empress, that all Sikhs, 
whether high or low, strong or weak, old or young, are heartily devoted to 
her Crown and her representatives in this eountry,” Before Al 9 we thank 
Your Excellency for thegery great honour that has been done to the people of 
Lahore by Your Lordship’s visit to this city. 
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To His EXcELLENOCY GENERAL THE RicHT HONOURABLE F'REDERIOK BARON 
RoBERTS OF KANDAHAR AND WATERFORD, Bakt., V.C., G.O.B., 
G.C.LE., R.A., Commander-in-Chief of Her Majesty's Forces um India. 


May !T PLEASE YOUR EXCELLENOY, 

We are proud to stand in Your Lordship’s presence to-day on behalf 
of the Hindus of the ee loyal subjects of the Queen-Empress, who 
appreciate the countless blessings which British Rule has conferred upon this 
country, to give expression to the feelings of gratitude which are es Salas 
in their hearts. We feel it really an honour that we are able to show our 
appreciation of British Rule in the presence of the eminent soldier and 
statesman who has taken an important part in making the India of to-da 
what it is—contented within and strengthened against aggression from abroe 
The Punjab is the jepbes where the military strength of the Empire is bei 
concentrated, and the bravery of the warlike races inhabiting 1t, which furmsh 
the flower of Her Gracious Majesty’s forces of the Army in India, has been 
conspicuously displayed on several occasions during the last thirty years. We 
Hindus have a ourselves the most of the facilities which British Rule 
has provided for the progress of the people in commercial enterprise, educa- 
tional advance, and political progress. We are, therefore, all the more proud 
that we have been allowed to-day to greet in person the mighty soldier, the 
sympathetic Commander, and the sagacious Statesman, the record of whose 

istinguished career in the East 1s virtually the history of nearly half a 
century of glorious victomes—victones both of and war—achieved by 
the Bntish Power in Asia, to show how intense is our gratitude towards the 
Queen-Empress and one of her eminent representatives in India, who have 
striven to do their duty by the people of this country, and done it to the 
satisfaction of the people and of their Gracious Sovereign. The interests of 
India and England are identical, and the Hindus of the Punjab regard British 
Rule as a Providential gift to this country—an agency sent to raise the 
people in the scale of civilization. Anything that 1s done to guarantee the 
continuance of the present aoa peaceful condition of the country is 
highly appreciated by us, and weare, therefore, all the more grateful to Your 
Lordship for all that your courage, foresight, ity, and high statesman- 
ship have been able to achieve. At atime when all the races and communities 
inhabiting this frontier province, which has been truly described as the 
sword-hand in India, are vying with each other in agrees Boel high oe. 
ciation of the good work aaa by Your eae of which not the least 
significant proof lies in the arrangement for the defence of the country at all 
vulnerable points of the frontier, the Hindus are anxious to show that they 
eee to none in the enthusiasm which marks the demonstrations held in your 

onour. But Your Excellency commands our esteem and regard on other 
grounds also. The deep interest that you have throughout your career felt in 
the welfare of the sepoy, and the closest ties of genuine friendship which you 
have established with many a notable of our community, have laid us under 
deep eoagetons to Your Excellehcy. The encouragement thst you have 
given to the organization of the Imperial Service Trovps of the Native States 
is also gratefully appreciated by us ; and only the other day we were gratified 
to learn the high opinion Your Excellency entertained of the appearance and 
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military equipment of the Imperial Service Troops of Jammu and Kashmir, 
the most important Hindu State in this part of India. We should be wan 

in duty, we feel, did we not on this occasion give expression to the 
regret which the news of your approaching departure from India has caused 
among the Hindus of the Panjab. who feel that they are parting from a kind 
friend and a nog ir Ruler. At the same time, we feel that the country 
will not lose the benefit of your mature experience and wise counsel for long ; 
for we are hopeful that you may some day be called upon to guide the h 

of the State‘in India, a work for which Rhea are so specially fitted. In con- 
clusion, we have only to pray to the Father of All Good that He may shower 
His choicest blessings upon you and your consort—that noble lady who has, 
in addition to cheering you in your hard and onerous work in India, herself 
done a great deal for the comfort of the soldier and the sepoy, and that He 
may grant Pie many years of haphy lite—a life which has done so much for 
the Queen-Emprese’s dominions, and which may yet do much more. 
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To His EXcELLENCY GENERAL THE Ricut HONOURABLE FREDERICK BARON 
Roperts oF KANDAHAR AND WATERFORD, Bart., V.C., G.O.B., 
G.C.LE., R.A., Commander-tn-Chref of Her Majesty's Forces in India. 


May IT PLEASE Youk EXCELLENCY, 

We, the Mahomedans of the Punjab, have dared to approach Your 
Excellency with this address with eyes tear-bedimmed, butafacesmiling. The 
departure of a noble and well-beloved General hke road from our country 
is in itself a fact that naturally fills our eyes with tears. What could be 
more sorrowful than this, our farewell to an old officer and patron of ours 
who has passed the prominent portion of his life m our country, developed 
our young progeny to bravery and regular sem decorated them with 

, honours, a created them to high titles? Your Excellency’s separation is 
«the harder to bear for the men of the Punjab because it is our Punjab that 
+ is proud gf the fact that about forty years ago the foundation stone of all 
‘ your famous and noble achievements, which not only India, but England, 
rightly boasts of, was laid down in one of its frontier cities, and that the 
ter part of your mdomitable energies was spent in the Punjab frontier 
"defence. If, therefore, we are sad at separating from Your Excellency, it will 
‘not in any way be looked upon as strange. But these feelings of sorrow are 
mixed with joy when we see that the useful officer whom in 1852 we had 
welcomed at Peshawar, when the star of his merits was beginning to rise, 
departs from us in splendour and glory in the capacity of the Commander-in- 
Chief of the Arnues of a vast Empire like India, and is an example of the 
highest type to all soldiers, This address is too brief for a detail of all the 
meritorious services rendered by your Excellency in the Punjab, India and 
other foreign countries from that early epoch to this date. Your zeal in the 
Mutiny of 1857, your heroic achievements in the Abyssinian and Afghan wars, 
our repeated victones of Kandshar, and Four statesmanlike conduct of the 
Burma wars—allp these “sre facts which deserve to be written in golden 
characters in the annals of Indian history. Your Seaman as legislative 
and executive member of the Supreme Council of the Government of Indis for 
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considerable — has proved a source of blessings to the whole of India, 
and Your Excellency deserves an ample share of the credit due to the Council 
for all its useful regulations and reforms. The great liking that men of noble 
birth in India have been showing for some time towards military service is a 
clear demonstration of the excellent treatment received at your hands by 
military officers, as in the reforms made by Pe in the vailitary pay and 
pension and other regulations. Another boon for which the Natives of India 
will always remember your name with gratitude, is that you have fully relied 
upon, and placed oe confidence in, the Natives, thus unitif{g them the 
more firmly to the British Crown, making them more loyal, and establishing 
the good relations between the Rulers and the ruled on a firmer footing to 
their mutual . Especially as Mussalmans of the Punjab are we proud 
that before Your Excellency’s departure you have had the op nity of 
reviewing the Imperial Service Troops of the Mahomedan State of Khawalpur, 
one of the leading Native States of the Punjab, whose Ruler's efforts to make 
his troops worthy to take their place by the side of British troops for the 
defence of India 1s only one instance of the spirit of active loyalty which we 
are glad to say animates the entire Mussalman community of the Punjab. 
Disturbances arising from foreign intrusions are not unknown to us, and we 
have not sufficient words to thank your Lordship for the admirable manage- 
ment of the frontier defence work carried on to“protect our country from all 
possible encroachments. The greatest pleasure and satisfaction, however, 
that we Mahomedans feel m presenting this address to Your Lordship 
emanates from the idea that you go on your way home to your native 
country with a high and favourable opimion of the Mahomedans of India, 
true ‘and loyal subjects to Her Majesty the Queen-Empress, whose number 
exceeds 81x crores, and who are rapidly growing. During the Mutiny of 1857 
the Chieftains and soldiers of our nation spared neither money nor arms in 
the reduction and submission of the rebels. Your Lordship 1s also aware 
what loyalty was displayed by the Mahomedans of India during the Afghan 
and Egyptian wars, waged eee their own co-religionists, and the cheer- 
fulness shown by them im followimg your Lordship im all your victories. 
Frontier services, such as the Kabul Embassy and the Delimitation Com- 
mission, rendered by the officers of our creed are also well known to you. 
We are therefore sanguine that Your Lordship’s own observation will enable 
all the members of the Ruling race in India to form an opinion of the relations 
that exist between us and the British Crown. The Mahomedans of India 
and the Punjab are proud of being the devoted subjects of the Queen- 
Empress. In so acting we perform our religious duties, for our sacred religion 
enjoins upon us faithfulness and obedience towards our Ruling monarch, and 
teaches us to regard the Chnstians as our own brethren. “he and 
esteem which we should have, therefore, for a Christian Government, as that 
of our kind mother the Queen-Empress, needs no demonstration. Although, 
for certain reasons which we need not detail here, our nation has been deficient 
in education, and we have been left much behind in obtaining civil employ- 
ment, we hope that your long experience of our service will ahh & por 
testumonial in favour of the warlike spirit, military genius, and loyalty of our 
nation, and if the circle of civil employment has become too straitened for us, 
the military line will be generous opened to us. We do not want to 
encroach upon Your Lordship’s valuable tame any further. We therefore 
finish our address, offering our heartfelt thanks to your Lordship for all those 
kindnesses you have been wont to show during your time towards India and 
Indians in general, and the Panjab and Punjabis in particuli.r, and take leave 
of Your Lordship with the following prayer: ‘May God bless thee wherever 
thou mayest be, and may thy generosities continue to prevail upon us for a 
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jong time.’ While actuated by these feelings, we are not the leas aware that 
our country owes a great deal to Lady Roberts, to whom we beg that Your 
Excellency will convey our heartfelt thanks for her lively interest in the 
welfare of Indian soldiers in particular and the people generally. In con- 
clusion, we wish Your Excellencies God speed and a pleasant and safe voyage. 
That Your Excellencies may have long, happy, and prosperous lives, and 
achieve ever so many more distinctions and honours, and return to us 
shortly in g still higher position, to confer upon the Empire the blessings of a 
beneficent Rule, is our heartfelt and most sncere prayer. 
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To His Excencescy Genera ‘rae Ricut Hoxovrasee FREDERICK 

- Bazon Roperts or KanpaHAR AnD Warerrorp, Banrr., V.C., 
age G.C.1.E., R.A., Commander-in-Chuf of Her Majesty's Forces 
m ut, 


May IT PLEASE YOUR EXcELLENCY, 

We, the representatives of the European community in the Punjab, are 
the prouder to-day of our British blood, im that it links us in close kinsbip to 
one who has so bravely maintained the honour of the British Emjnre ahke in 
the years of peace and storm that India has seen during the last thiee decades. 
During the Mutiny Your Excellency performed feats of gallantry that are 
lustoric. Since then your career has been one of inihant success and 
growing military renown. Whenever, 1 the histories of war, men speak 
of famous marches, that from Kabul to Kandahar comes straightway to the 
lips. When our mind turns to military administration, we remember the 
unqualified success of Your Excellency’s career as Quartermaster-(ieneral and 
as Commander-in-Chiet of Her Majesty's Forces in India, m both of which 
high offices you have added honour and glory to your great name, which will 
never be forgotten in India. When the private soldier, rightly or wrongly, 
thinks he has a grievance, his desire 1s only that somehow 1t may be brought 
to the notice of Your Excellency, from whom, through experience, he expects 
full yustsce and generous sympathy. When we look towards our frontier and 
see the strategic railways and roads, and the strong places of arms that 
threaten the invader, we know that for those safeguards the Empire is in no 
small degree indehted to the resolute wisdom of Your Excellency as military 
adviser to the Government of India. Last, but not least, as a Statesman, 
Your Excellency ranks second to none m the Empire in the opinion of your 
countrymen in this North-West frontier province; and we should gladly 
welcome the day, 1f 1t might ever arnve, when Your Excellency returned to 
India. It 1s here that we see most clearly the passage of events beyond our 
borders and mark the signs of brooditg rouble, and our hope has always 
been that, when that trouble should break forth, yours might be the hand to 
guide England’s flag to victory again. eThe Punjab is the sword of India, 
and Your Excellency has had the courage to lean most strongly upon that 
sword. Its here that the pulse of the asmy begfs in India , it 1s hence that 
the enemies of our couptry shall feel the downright blow , and it is here that 
the greatest gr&@f is felt in parting from so true soldier and 80 far-seeing a 
Statesman as Your Excellency. It 1s meet, therefore, that here we should 
assemble upon this occagion of farewell to express the great sorrow ple we, 
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the representatives of the Europeans in the Punjab, feel at the prospect of 
losing so soon the clear brain and strong hand that Your Excellency has 
always brought to the control of the Army in India and to the solution of all 
questions of political or military moment. In doing so, we mourn for the loss 
of one of the best statesmen, the best general, and the best fmend to the 
soldier in India. We say nothing of the kindly relations Your Excellency 
has always been able to establish with the other races in India; our fellow- 
subjects here will doubtless do so in their turn. We say ang oe Your 
Excellency’s and Lady Roberts’ charming social qualities, nor Hef Ladyship’s 
philanthropic work in India. We are here only to express our grief at partin 
with one whom we value so highly for the sake of our common country, an 
our hope that as your past has Theos full of glory to the Empire and honour to 
yourself, so may your future be ; and that you may be spared for many years 
to wield the sword and guide the counsels of our country. 
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To His Excetuency GmnzraL THE Ricut HoNovRABLE FREDERICK 
BARON RoBERTS oF KANDAHAR AND WatTERFORD, Bart, V.C., 
‘G.C.B., G C.LE., B.A., Commander-in-Chief of Her Imperial Mayesty’s 
Army in India. 


MAY IT PLEASE YOUR EXCELLENCY, 

We, the Talukdars of Oudh, as loyal and faithful subjects of the 
Empress of India, avail ourselves of the present opportumty of offering 
ots Excellency a most cordial and respectful welcome to the Capital of 

udh. 

The long and valuable services rendered by Your Excellency to the Crown 
and the country are well known to, and are deepl appreciated by, us. Your 
Excellency’s wise and vigorous administration of fiat ajesty's Army in India 
has won for you our respectful admiration , while your prowess in the battle- 
field, and your wisdom in Council duiing the eventful period of your supreme 
command of Her Majesty’s Indian Forces, have inspired us with confidence in 
your great military talents and your single-minded and earnest devotion to 
duty. In many a battle you have led the Bntish Army to victory, and the 
brilliant success which has mvanably attended the Bntish Arms under Your 
Excellency’s command has added to the glory of the British Empire. 

But the pnde and recat we feel at beg honoured by You: Excellency’s 
presence in our capital town give place to sorrow and regret at the approaching 
retirement of Your Excellency from the great service of which you are an 
ornament. 

In grateful aapepilaiy ati of the most important services rendered by 
Your Excellency to our Empress and-our country, we beg to be allowed the 
privilege of presenting you with a Sword of Indian manufacture, which will, 
we hope, from time to time, remind you of us and of Oudh. 

Wishing Your Lordship a safe and pleasant voyage home, and a long and 
happy hfe, : a 

We subscribe ourselves, ¢ 
Your Lordship’s most humble - 
and obedient servants, 
THE,TALUKDARS oF OUDE. 
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To His EXcELLENCY GENERAL THE Ricut Honovrasee Sir FREDERICK 
SLEIGH, Baron RoBerts or KANDAHAR AND WATERFORD, Bart., 
eee. G.C.LE., D.C.L., LL.D., R.A., Commander-in-Chucf in 

ia. 


Your EXcE.LENcy, 

Viewing with concern and iegret yom approachmg departure from 
India, we beg—in Iidding you farewell—to express ow sdnninetion of your 
life and work as Commander-in-Chief of the Imperial Forces nm India, and to 
request you to permit your portrait to be placed m the Town Hall of Calcutta, 
in token for the present generation @f then Ingh appreciation of your emment 
services, and in witness to a future generation of the esteem m which you 
were held by your contemporanies. 

With foresight denoting wise statesmanship, Governments which yon have 
served have initiated andemaintained a policy of Frontier Defence, and en- 
couraged the increased efficiency of the Foices, 

In the furtherance of these objects we recognize the salient points of your 
cateer and character whilst holding the high rank of Commande: -in-Chief, 

In your continued effoits to amelioate the condition of the private soldier 
we recognize broad humanity. In the imcreasing efficiency of thee Army, 
which, in our belief, characteiizes your tenue of command, we recognize Ingh 
soldierly qualities. In the state of strength which the Frontier Defences have 
nireae | mainly due, we believe, to you, we recognize jnactical sagacity, con- 
spicuous ability m discernment of requuements, and in pursuit of your aims 
an unwearying uidustiy, a 1esolute aenlabe and a dete1mimation that no 
aa aed can tum, mm which a noble example for all true workers may be 
found. 

In a word, your life and work aie to us identified with Frontier Defence 
and Efficient Forces. We cheerfully bear om share of the cost, as im posses- 
sion of these piotections against aggression from without, we believe all who 
dwell within the borders of the land will find then hest guaiantee for peace, 
and in peace the best safeguard they and thei: children can possess to enable 
them to pass their lives im happiness and prosperity, and escape the mury 
and ruin which follow wai and invasion. For all that you have done to give 
them such security, we feel you deserve, and we freely give, our heartfelt 
thanks. 

Within the limitations of a farewell address, we hardly feel justified in 
personal allusions trenching on your private life, hut we cannot 1efrain from 
noticing with responsive sympathy the feeling of personal attachment to 
yourself which 1s widespread throughout India, and assuring you that we 
share in it to the fullest extent that pigvate feeling can be attected by public 
services. We endorse our assurance with an expression of the wish that, 
in whatever pait of the British Empire your futwe life may be spent, it 
may be otiecdsd: as in the past, with honour, and, by the blessing of God, 
with health and happiness for yourself and all these you hold dear. 

It is the prerogative of the Crown alone to bestow honours on those who 
have served their courftry well, and none have been better mented than those 
which you enjoy, and to which, we trust, additions may be made. It is the 
privilege of a community to make public profession of merit in a fellow- 
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citizen where consider it is due, and in availing ourselves of the privilege 
to make this public recognition of the great services which, in our opinion, 
you have rendered to India, we beg with all sincerity to add a hearty God- 


8 and a tful Farewell. 
oe iba We have the honour to be, 
Your Excellency, 
Your obedient servants. 
CALOUTTA 


11th March, 1893. 
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and the Army of Delhi, 140 ; advised 
by Sir Henry Lawrence, 195,196; not 
mm accord with Sir Colin Campbell, 
215 ; insists on employment of Ne- 
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808, neutrality towards rival Awins, 
304, has policy of ‘masterly in- 
action, 300s subsidizes Sher Ali, 
$05, farewell letter to the Amir, 
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K.P., G.0.B., G.C.8.1., G.CLE., 
leaves England, 1 , arrives in India, 
2, life in Calcutta, 3-6 ; journey to 
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Artillery, 22; at Umballa, 22, 23 ; 
revisits Kashmir, 23; first visit to 
Simla, 23, 24 ; returns to Peshawar, 
24; at Mian Mir, 24; first Staff 
appointment, 25; studies native 
es, 25; passes examination, 
26; rides a hundred mules in one 
day, 27; tor with, General Reed, 
27; witnesses meeting between Dost 
Mahomed and Sir John Lawrence, 
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30. second Staff appoitment, 31, 
second tour with General Reed, 31, 
32, refuses appomtment in P.W.D , 
32 ; reports on sanatorium of Cherat, 
32; first meeting with Nicholson, 
33 ; returns to Peshawar, 33 ; heats 
first tidings of Mutmy, 34; at a 
Council of War, 36 , Staff Officer to 
Brigadier @hamberlain, 38; at the 
mercy of a sentry, 40; starts for 
Rawal Pindi, 40; with Sir Johu 
Lawrence at Rawal Pindi, 58, 59, 
jos Movable Colunin at Wazirabad, 
63; en roufe to Delhi, 62-82, at 
Lahore, 65-69; arrives at Dellu, 82, 
before Delhi, 96-146; appointed 
D.A.Q.M.G. with Artillery, 979 
first under fue, 98, fidehty of his 
G@rvants, 104 , wounded, 106, 
mtimacy with Nicholson, 118, 
knocked over by a round 4hot, 121; 
last sight of Nicholson, 130 , charger 
killed, 132; takes part in stormy 
of the palace, 138, leaves Dell with 
Greathed'’s column for Cawnpore, 
142, 1n action at Bulandshahr, 143 , 
nairow escape, 144, in fight at Ali- 
garh, 147; m fight at Agia, 150- 
152, first sight of Tay Mahal, 151, 
leaves Agra, 158; anives at Cawn- 
wre, 161; meets Su Colin Campbell, 
169, marches to Lucknow, 170 172, 
meets with a might adventme, 175- 
178, n the storming of the Sikandar- 
bagh, 181, 182, in the attack on 
the Shah Najaf, 184, 185, plants 
the colours on the mess-houve, 187 , 
acconipanies Outram and Havelock 
tou the Residency, 188, meets the 
‘hero of the Redan,’ 201 , 1 fight at 
Cawnpore, 205-208 , m fight at 
Khudagan), 213, 214; winsthe V.C , 
215, at the siege of Lucknow, 220- 
226; with Outram at capture of the 
Chakar Kothi, 223, meets Jung 
Bahadur, 224 , complimented by the 
Commande -in-Chief, 230 , Jus views 
on the Mutiny, 231-244, on ou 
present position in India, 246-251, 
takes furlough, 251; marnes, 252, 
receives the V.C. from the hands of 
the Queen, 252, returns to India, 
253 , refuses post m Revenue Survey, 
254, accumpanies Lord Canning on 
his Viceregal progress, 255-267 ; loses 


chance of service in China, 64; 
visita Sumnla, 268, 209 ; accompanies 
Lord Cannmg through Central Indi, 
271-273; returns to Simla, 273; 
ordered to Allahabad, 274; accom- 
panies Commander-in-Chief on tour, 
275, 276; returns toSimia, 277 , again 
on tour with Commander-in-Chief, 
278, 279, hag asunatroke, 279 ; made 
A.Q.M.G., 280, serves with Umbeyla 
expedition, 280-293, too yunior to 
he a Licutenant-Colonel, 293 , voy- 
age round the Cape, 204, at home 
again, 295; returns to India, 295 ; 
serves with Abyssinian Expedition, 
295 301; bearer of the Abyssintan 
despatches, $01; first A.Q.M.G., 
302. returns to India, 303 , lurth of 
daughter, 303; serves with Lush 
Expedition, 310-318, receives the 
CB, 320, oe Q.M.G , 326; 
with the Prince of Wales at Della, 
327, frat meeting with Lord Lytton , 
348, takes part in’ the Jupenal 
Assemblage at Delhi, 332-336 ; 
accepts command of PunjalyFrontier 
Force, 336, aasumes command of 
Kuram Field) Force, 348, short- 
comungs of his coluinn, 348, 349, his 
able stafl, 350; advances into the 
Kuram valley, 352-355; takes the 
Pawar Kotal, 355-364 , devotion of 
his orderhies, 361 ; congratulated by 
the Queen, 365 , hampered by want 
of transport, 368 , punishment of 
treachery, 368; action at Khost, 
371; mistepresented in the House of 
Commons, 372; dismisses a war cor- 
respondent, 374, holds a Queen’s 
lurthday parade, 378; farewell to 
Cavagnan, 380, 381; serves on the 
Anny Commussion, 382 ; his recom- 
mendations gradually carned out, 
382; appomted Commander of Kabul 
Field ir ¢, 384; starts for Kabul, 
387 , corespondence with Yakul 
Khan, 388, issues a Proclamation 
to the ee le of Kabul, 390; meet- 
ing with Yakub Khan, 395 , issues a 
Proclamation and an order, 397; 
takes She Shutargardan, 399 ; defeats 
the Afghans at Charasia, 403-406 ; 
advances on Kabul, 407-410; instruc- 
tions from the Government of India, 
411, 412; inspects the Embassy and 
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the Bala Hissar, 412, 413; receives 
abdication of Yakub Khan, 414; 
issues a Proclamation, 415, 416; 
makes a formal entry into Kabul, 
416; adopts meastires for carrying 
on administration, 417; misrepre- 
sented in House of Commons, 417 ; 
congratulated by the Queen and the 
Viceroy, 418; wintering at Kabul, 
418-427 ; attacked by the tribesmen 
on all sides, 428-440 ; life saved by 
Mazr Ali, 4386; storming of the 
Takht-i-Shah, 441, 442; further 


attacks, 444-447; concentrates his : 


forces at sag 448, 449 ; 
strengthens his defences, 449, 450 ; 
arrests Daud Shah, 451; defeats and 
disperses the tribesmen, 453, 454 ; 
reopens communication with India, 
455; issues a Proclamation, 455 ; 
fortifies Sherpur, 456; negotiations 


at Kabul, 456-462 ; holds a durbar, | 


462 ; hands over supreme command 
to Sir Donald Stewart, 465, visits 
Jalalabad, 468 ; hears news of Mai- 
wand,. 468 ; telegram to Adjutant- 
General, 472 ; appomted Commander 
of Kabul-Kandahar Field Force, 473, 
Laie for the march, 473, 474, 
etails of the Force, 475, 476 ; com- 
missariat and transpoit, 477, 478 ; 
starts for Kandahar, 478; order of 
marching, 479 , reaches Ghazni, 480 ; 
reaches Kelat-1-Ghilzai, 481; tele- 
ie hs progress to Government, 481 ; 
required daily for the force, 482 , 
down with fever, 482; reports pro- 
ess, 483; letter from General 
hayre, 483; telegraphs to Simla, 
484; reaches Kandahar, 484; de- 
moralized condition of the garrison, 
484; encamps to the west of the 
city, 485 ; reconnoitres the enemy's 
position, 486; assumes command of 
the Army of Southern Afghauistan, 
487 , defeats Ayub Khan, 488-491 ; 
and captures his camp, 491; tele-, 
graphs the news, 492, difficulties 
about supplies, 492; congratulated, 
by the Queen and the Duke of Cam- 
bridge, 493; made G.C.T., 493: 
appomted Commander-in-Chief ot 
e Madras Army, 493 ; proceeds to 
Quetta, 493; parting with the 
troops, 494; pleasant memories, 
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494 ; receives autograph letter from 
the Queen, 495; reception in Eng- 
land, 495; sroetated Governor of 
Natal and Commander of the Forces 
in South Africa, 497; witnesses the 
manoeuvres of the German Army, 
497; offered the - 
Generalship, 497 ; proceeds to Madras, 
497; visits the Ands.nan Islands, 
497; to Burma, 498; de- 
clinesthe Quartermaster-Generalship, 
498; measures for improving the 
Madras Army, 499-501; memories 
of Madras, 501, 502 ; visits Calcutta, 
503; meeting with Abdur Rahman 
at Rawal Pindi, 504-506; returns to 
Madras, 507 ; appointed Commander- 
in-Chief in India, 507 ; brief visit to 
England, 507; accompanies Lord 
Dufferin to Gwalior, 507; proceeds 
to Delhi, 509 ; Camp of Exercise at 
Delhi, 509 ; accompanies Lord Duf- 
ferin to Burma, 509, 510, proceeds 
to the North-West Frontier, 510 ; 
makes a tour of inspection, 510-512 ; 
draws up 8 memorandum on frontier 
defence, 512, 513; Lady Roberts's 
Homes, 514, 515; sendsreinforcements 
to Burma, 516; lands at Rangoon, 
517, measures for pacification of Upper 
Burma, 518; ispects North-West 
Frontier with General Chesney, 518 ; 
receives Grand Cioss of the Indian 
Empire, 519; establishes ‘ Regi- 
mental Institutes,’ 519 ; establishes 
the Army Temperance Association, 
520; makes a tour with Lord Duf- 
fern along the North-West, Frontier, 
521; official mspections, 521 ; pre- 
sides over Defence and Mobilization 
Committees, 522-524 ; supports Lord 
Dufferin’s scheme for the utilization 
of Native States’ armies, 524; visits 
the frontier, 525 ; spends Christmas 
in camp, 525 ; visits Calcutta, 525 ; 
makes a tour of inspection in Cen- 
tral India and Rayputana, 525-527 ; 
and in Kashmir, 527 ; remodels the 
system of musketry instruction for 

e Native Army, 527; improve- 


ments in Artillery and Cavalry, 528 ; 
visits the frontier with Lord Lans- 
downe, 529; offend the post of 


Adjutant-General, 529 ; meets Prince 
Al Victor in Calentta, 529; 
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entertains the Prince at Muridk, 
530; extension of command, 530. 
meets the Cesarewitch in Caleutta, 
531; views on the Native Amny, 
532; steps taken to increase its 
efficiency, 532, 583 , concession to the 
Native Army, 533 ; unable to remedy 
the ee aggre of Native regi- 
ments, 535, inspects the Zhob 
valley with General Brackenbury, 
534; raised to the peerage, 535; 
visits Burma, 536, visits Nepal, 
536 ; review of the Maharaja’s tioops, 
537 ; a grand durbar, 537 ; an even- 
ne eee at the palace, 537, 538 , 
a short tourin the Punjab, 538, pro- 
vosed Mission to the Amur, 539; thé 
ission abandoned, 539; adieu to 
imla, 540; final tour in the Pun- 
jab, 540, farewell entertainments at 
Lahore, 540; at Lucknow, 54] , and 
at Calcutta, 541; jig-sticking at 
Jaipur and Jodhpur, 542, address 
from the municipality of Ahmeda- 
bad, 542, parting dinner at the 
Byculla Club, 542 , the end of forty- 
one years in India, 543, letter to 
Yakub Khan, 551; interview with 
Yakub Khan’s agents, 551-553, 
othcial report on interview with 
Yakub Khan, 554-556 ; extract from 
Report on Commissariat, 566-569 , 
instructions to ofhcers commandin 
Column in Bui ma, 569-572 , farewel 
address fiom Sikhs of the Punjab, 
572, 573; from Hindus of the Pun- 
jab, 574, 575, from Mahomedans of 
the PwWnjab, 575-577; from the 
European community of the Punjab, 
577, 578; fiom the Talukdars of 
Oudh, 578; from the citizens of 
Calcutta, 579, 580 
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